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FY 1984 Science 
Budget Overview 

Asimnomy, engineering, and the physical 
sciences as a whole were among the best 
funded programs in the fiscal 1984 budget 
dial President Ronald Reagan sent to Con- 
gress Iasi week. In addition, science education 
got a shot in the arm; The Reagan proposal 
includes plans for the nation’s universities to 
upgrade scientific instrumentation and to at- 
tract and support high caliber scientists and 
engineers. 

Reagan proposes that federal funding for 
research and development, including R&Q 
facilities, total S47 billion in fiscal 1984, up 
17% from the fiscal 1983 level. Defense re- 
search and development programs would be 
increased 29%; noiidefense R&D would lie 
increased 0.4%. Total basic research would be 
boosted 10%. 

While support for science in general is 
strong, Lhe budgets for the National Oceanic 
and Atmospheric Administration (NOAA) 
and the U.S. Geological Survey (USGS) have 
been cut, and the National Aeronautics and 
Space Administration (NASA) budget in- 
crease would be just short of fiscal 1984‘s 
projected b% inflation rue. The National Sci- 
ence Foundation (NSF) purse, however, in- 
creases about 18% in the proposed budget. 

NOAA’s proposed fiscal 1984 budget is 
S799.S million, down 10.4%. from the current 
plan fur fiscal 1983. (NOAA is still operating 
on a continuing resolution for the current fis- 
cal year.) The main research thrust within the 
agency is down 9.2%. The budget proposal 
calls Tor increases to the mapping, charting, 
and geodesy programs and requests a re- 
search program to predict global climate 
anomalies based on large-scale patients of sea 
surface lent peral tire changes. Also pioposed. 
however, are the closing the Great Lakes Ln- 
vh on menial Laboratory and the ‘deactivation' 
or retirement of K) of the 22 cun cully avail- 
able ships. Two of these ships are research 
vessels. 

The USGS’s proposed budget authority is 
approximately SHtiti million, a 7% < tit from 
the fiscal 1983 budget plan. The agency plans 
to continue to expand its program* in siraie- 
gic and critical minerals, acid rain, toxic 
wastes, and digital cartography data. A nrn- 
gram-by- program analysis will be published 
in Eoi next week. 

VlS.-V, pt,ip.-i«cd luidgcr. . Mining in .n 
S7.1 billion, shows an increase ui almost 4% 
over the current fiscal year. Although 
NASA's budget buosi only approaches the in- 
flation rate, the monies will allow for inodesL 
expansion, primarily in sjwce technology, 
physics and astronomy, and aeronautics re- 


search and technology- Research and devel- 
opment is up 3%, while the projwsal fur con- 
st ruction of facilities rises a shaip 5-1.4%. 

With Congress' nod. the budget would re- 
place the Venus Orbiting Imaging Rat la r 
(VOIR) mission with die Venus Radar Map- 
per, which would cost about half as much 
VOIR. The Venus Radar Mapper is one of • 
four initiatives in NASA’s budget. 

At NSF, research and related activities arc 
slated to go up 17.5%, Those directorates 
slated for the greatest R&D increases are 
mathematical and physical sciences; engineer- 
ing; and astronomical, atmospheric , earth, 
and ocean sciences. In addition, the budget 
proposal tails for research within the U.S. 
Antarctic Program to increase dose to 23%. 
Science and engineering education activities 
are budgeted for a 30% increase. 

The shortage of university faculty receives 
attention in the budget through a Presidential 
Young Investigator Award prtigiam. To be 
administered by NSF, the awards are intend- 
ed to uuiact lu university research those new 
Ph.D.'s who might chouse noillcadling ca- 
reers in industry. The fiscal 1984 proposal 
would support about 200 new faculty at an 
average of $30,000 per year for 5 years; the 
maximum award would be $100,000 per year 
for 5 years. 

In addition, approximately $20 million has 
been allocated in the fiscal 1984 budget for 
improving the science ami math skills of sec- 
ondary school teachers. 

Next week, Eoi will publish a more detailed 
analysis of how the Reagan budget proposal 
would affect geophysicists . — BTR 

New Computer 
at NCAR 

Atmospheric scion this who have had in 
postpone analysis of their data |i»r lire.- lack ■■! 
computer icMiim.es may uni have to wail 
much Ion gei. The University Corporation l»r 
Atmospheric Research (UGAR) has awarded 
a $4 million conduct m Ciav Kescaich. Inc., 
for the insinuation «il a sciotul GRAY- 1 A 
computer system at the National Center bn 
Atmospheric Research tNCAR). A one-mil- 
lion word CRAY system will be installed at 
the NCAR facility in Uuuldei. Colo., in die 
second quaiter uf 1983, according tu u Cray 
spokesman. 

'Mac bines .T the c.ip ibililv -.f the CRAY « 
have made possible many impoiiam advances 
in the atmospheric sciences.' saitl NVUmol N. 
Hess, NCAR director and president of the 
AGU Atmospheric Sciences section. 'In the 
areas of climate research, oceanography, se- 
vere storms, and stm-canh relationships, both 


AGU to 

Revise 

Journal 

Index 

Terms 


AGU is revising its set of indexing terms. If you 
have suggestions or comments, please contact the ap- 
propriate Journals Board member, AGU Journal Edi- 
tor, or Associate Editor by February 23, 1983. AGU 
proposes to coordinate its index with a revision of the 
A IP/APS- PA CS index scheme ( Phys . Rev. Lett., 48, I, 
1982). 


The Journals Board 
members are as follows: 

WRR, RCSP, Eoi 
J urate Landwehr, Journals 
Board Chairman 
);aler Resources Division 
IJSGS National Center 
Reilon, VA 22092 
(703) 860-6478 

IG& Blue, RS 
Bruce Tniniuni 
Jet. Propulsion Laboratory 
Mail Stop 169/606 
4800 Oak. Grove Drive 
Pasadena, CA 91)09 
(213) 354-7559 

CRL 

GeofTrey Dairies 
Department of Earth & 
Planetary Sciences 
Washington University 
St Louis, MO 63130 
(314) 889-5625 

JGR Green 

Bill Chameidcs (Atmospheres) 
School of Geophysical Sciences 
Georgia Institute of 
Technology 
Atlanta, CA 30382 
(404)894-3883 

Md Briscoe (Oceans) 

Woods Hole Oceanographic 
Institution ' • 

Woods Hole, MA 02643 
(817) 548-1400 

Teeionies 
Anthony Walts 
Lamont-Doherty Geological, 
Observatory 
Shades, NY 10964 
■ (814) 369-2000 : 


The AGU journal editors are as follows: 


JGR Blue 
ucngt Sonne rup 
Thayer School of Engineering 
Dartmouth College 
Hanover, NH 03/55 
(003) 646-3842 

lGR Red 
Gerald Schubert 
Department of Earth Sc Space 
Sriences- 

Universlty of California 
Los Angeles, CA 90024 
(213) 825-4577' 

ICR Green 

Ralph Cicerone (AtmospheresJ 
NCAR 

P.O. Box 3000 
Boulder, CO 80307 
(303) 494-51B1 x243 

A. D. Kirwan.Jr. (Oceans) 
University of South Florida 
Department of Marine Sciences 
830 First Street South 
St- Petersburg, FL.3S70 1 
(813)893-9130(9178) f . 

WRR • • > 

■ Stephen Burges iNaiUrtl 

Sciences) _ 

319 More Hall, FX-10 
University of Washington 
Seattle, W A 98105 
(206)643-7135 

Jared 6ohbn (Social, Economic 
. Sciences & Law) ■ 

Department or Geography & , 
; Environmental Engineering 
Johns Hopkins University 
BaJiimorei MD 21218 
(301)388-7094 . 

as . -■ ■ ' ;. 

AkiraTshlmaru .., V 

■ Department of Electrical . 

. Engineering - v -, 

University ofWashington. 
Seattle; w A 98 1 05. „ 

(206), 545-2169 . 


RGSP 

Andrew Nagy 

Department of Atmospheric & 
Oceanic Studies 
Univcreily of Michigan 
Ann Arbor, Ml 48 109 
(313) 764-6592 

ORL 

Robert ReRker (Solid Earth, 
Oceans & Space Sciences) 
Los Alamos Scientific Lab 
Mail Stop 0446, Box 1653 
Los Alamos, NM 87545 
(505)667-2031 

Douglas Torr (Atmospheric ft 
Space Sciences) 

Center for Atmospheric and 
Space Sciences 
UMCS4 

Utah State University 
Logan, UT 84322.. 

(801) 750-2779 

Editor-m-chitf as of April 1, 1983 

i antes C. G. Walker 
Ipace Physics Research 
Laboratory 

University or Michigan 
Ann Arbor, MI 48109 

Tnionkt 

John Dewey • 

Department of Geological 
Sdenccs , . 

State University of New York 
Albany, NY 12203 
(518X467-8309 


A. F, Spilhaus; Jr. ' v. ..- : 
American Gepphyslcal Union 
2000 Florida Ave., J4J W. 
Washington, DC 2Q009 
(202) 462-6908 
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speed and memory arc uf critical im puna nee. 
Our first CRAY- 1 1 purchased in 1977] 
opened many research doors for iis and our 
university colleagues. The second CRAY will 
serve many scientists who are waiting for ad- 
ditional resources, 1 he added. 

NCAR conducts research in the atmospher- 
ic sciences in unijunction with various univer- 
sities. NCAR is supported by the National 
Science Fnimduiinn and is operated by 
UCAR. 

IAGA News 

Members of the I ntevnat tonal Association 
of Geomagnetism and Aeronomy (IAGA) 
who have moved are asked to notify the 
IAGA secretary general of their change of 
address so that their copies or the IAGA Nrnn 
can be delivered. In addition, scientists whose 
professional work is related to lAGA's inter- 
ests and who do not already receive the news- 
letter should contact N. Fiikushima, IAGA 
Secretary General, Geophysics Research Lab- 
oratory, University of Tokyo, Tokyo 1 13, Ja- 
pan. 

Geophysicists 

R. H. Augerer lias resigned an vice presi- 
dent of Geophysical Systems Corporation in 
Pasadena, Calif., to engage in geophysical 
and geological const tiling ns president ul In- 
tegrated Exploration, Inc., in Lake wood. 

Colo. 

Joel S. Levine, of NASA's Langley Research 
Center, recently was awarded the Grcgoty 
and Freda Halpern Award in Phntuchcmisiiv 
at the I65ih annual business meeting of die 
New York Academv t»f Sciences. The award 
is sponsored by the Polydiiomc Corporation. 
Riccarda Giacouni, director uf the Space 
Telescope Science Inst it me at the Julius Hop- 
kins University, was bestowed the A. Cross v 
Morrison Award in Natural Sciences. At the 
same meeting, Irwin /. Shapiro, of the Massa- 
chusetts l mm me of Technology, was present- 
ed with the New York Academy of Sciences 
Award in Physical and Mathematical Sciences. 
Shapiro is an AGU Fellow. Also honored 
were Bruce Murray and Frank Press (Eos, De- 
cember 28. 1982. p. 1345). 

Recent staff changes at die National Sci- 
ence Foundation include the following ap- 
pointment*: 

Jarvis L. Mayers to program director of the 
atmospheric chemistry program in the Gram 
Programs Section of the Division of Atmo- 
spheric Sciences. 

James B. Platner lo section manager. Engi- 
neering and Operations Section, Office of 
Scientific Ocean Drilling. 

Debra S. Slakes to program associate, Sub- 
marine Geology and Geophysics Program, 
Ocean Sciences Research Section, Division of 
Ocean Sciences. 

George C. Stephens, to program associate, 
Polar Earth Sciences Program, Polar Science 
Section, Division of Polar Programs. 

Murli H. Manghnani has returned lo the 
University of Hawaii in Honolulu to continue 
his work as a professor of geophysics. He had 
been the director for one year of the experi- 
mental and theoretical geophysics program 
within the Division of Earth Sciences at the 
National Science Foundation. Michael May- 
hew has been appointed as Manghnani's suc- 
cessor. 

The following AGU members were hon- 
ored at the Geological Society of America 
(GSA) meeting in October in New Orleans: P, 
Jonathan Patehett of the Max Planck Institute 
was awarded the F. W. Clark Medal, by the 
Geochemical Society. Konrad B. Krauskopf of 
Stanford University was awarded the V. M. 
Goldschmidt Award by the Geochemical Soci- 
ety. Eugene M, Shoemaker of the California 
Institute of Technology was awarded the 
GSA Day Medal. Robert Haxen of (he Carne- 
gie Institution’s Geophysical Laboratory re- 
ceived the Mineralogical Society of America's 
MSA Award. Joseph V, Smith of the Universi- 
ty of Chicago was presented with MSA's 
Koebling Medal. 

J, Paul Riley was elected vice president of 
the American Water Resources Association. - 
He is head of tlic hyrirology and water re- . 
sources division in the civil and environmen- 
tal engineering department at Utah Stale , 
University In Logan. Albert Kongo was elected 
secretary of the association. Rango is head of 
the hydrological sciences branch a! NASA’s ■ 
Goddard Space Flight Center. 

In Memoriae 

Francis W- Reichelderfer, 57, died January 
26. The AGU Fellow retired as chief of the 
U.S. Weather Bureau lit 196S; he had been • 
appointed to the post in 1938. He Joined the 
AGU Meteorology Section (now the Atmo- 
spheric Sciences Section) in 19S9. 


Request for 
Horton Research 
Grant Proposals 

The American Geophysical Union is re- 
questing proposals Tor the award of the Hor- 
ton Retearch Grant. The gram will be in sup- 
port of research projects in hydrology and 
water resources by Pli.D. candidates of Amer- 
ican institutions of higher education and will 
be awarded annually to a single proponent. 

Its objective is to foster graduate student re- 
search leading to the completion of doctoral 
dissertations. Proposals may be in hydrology 
(including its physical, chemical, or biological 
aspects) or in the water resource policy sci- 
ences (including economics, systems analysis, 
sociology, unci law). 

Proposals must be signed by bntlt the slii- 
dent and die faculty research supervisor and 
must be received at the address below on or 
before April 1. 1UH3. The award will lie in 
the amount cvf $4,500 and wilt he made di- 
rectly to the winner, selected by a ami mil ice 
of the Hydrology section dining (lie MW.3 
Spring Meeting uf (he Union. For it detailed 
description of cite (ir.mt and a guide* for pro- 
posers, write in 

Iloitoil Ucxcatch Grant 
American Geophysical Union 
ynfll> Florida Avenue. N.U\ 
Washington. l>.(*„ 2N0U9 

Geophysical Events 

This is a umiuuAry of SEAS Bulletin. 7( 12>, 
December 31, 1982. a publication uf tile 
Smithsonian Institution. Both the Long Val- 
ley and Earthquake reports arc excerpts: the 
Kiluura report was published in the J .in tiurs 
25 issue uf Eoi. The complete bullet in is .nail- 
able in the microfiche edition of Eo\. as a mi- 
crofiche supplement, in as a papet reprint. 
Subscriptions to the SEAS Bulletin are also 
available. For microfiche, ordet document 
E83-0DI at Sl.UU from AGU Fulfillment. 

20UU Florida Avenue, N.W., Washington, 

D.C. 200U9. For reprints, ordet SEAS' flu fir tin 
(give dates and volume number) through 
AGU Separates; $3.50 for die first copy for 
those who do nut have a deposit account; $2 
for those who do; additional copies are $1.00. 
For a subscription, order SEAS Bulletin from 
AGU Fulfillment. The price is Slb.OD fm 12 
monthly issues mailed to a United States ad- 
dress; $28 (U.S.) if mailed elsewhere. Orders 
must be prepaid. 

Volcanic Events 

Kilattea (Hawaii): Major eruption in middle 
of East Rift Zone. 

Long Valley (California): Earthquake swarms 
and increased thermal activity. 

El CliiduSn (Mexico): No new activity*, aerosol 
cloud continues dispersal. 

Mt. Si. Helens (Washington): Deformation, 
seismicity, and S0 2 emission quiet, 

Langila (New* Britain): Increasingly violent 
vulcanian eruptions. 

Mariam (Bismarck Sea): Light ash falls; in- 
creased seisniiriLy. 

Ulawun (New Britain): Vapor emissions for S 
days. 

Kusatsu-Shirane (japan): Volcanic tremor, 
phreatic explosion. 

Miyake-jima (Izu Is.); Earthquake sequence 
not volcanic. 

Sakurajimn (Japan): Frequent explosive activ- 
ity, ash ejection; little ash. 

Ruapehu (New Zealand): Moderate inflation; 

lake temperature lower. 

Galunggung (Indonesia): Tephra ejection. 

continues; new cone. * 

Iliboleng (Indonesia): Small ash eruptinn. 

Etna (Iialy): Incandescent tephra from cen- 
tral crater. 

Costa Rica; Activity at four volcanos summa- 
rized. 

Long: Valley Galdem, California, USA 
(37.68 jVj J I BMW). All . Holes are local 
(GMT -8 It). The following is from the U.S. 
Geological Survey. 

Earthquake swarms in (lie Long Vnlley 
area reaunyed in mid-December, after 
quiescence that lasted through mbs! of 
- November, On 14 December between - 
0056 and 0200, 200-300 small events 
wei|e recorded; oF which; only about 10 . 
cou)d be located. These Were centered at 
2-3 lem depth In the S- part of the Caldb-- 
ra, In the Gasa Diablo epicentre) area 1 or ' 
riielhy previous s Worn) s. Spasmodic trem- 
or (produced by a series of earthquakes 
that occurs too rapidly to allow, clper sep- 
aration, into discrete events bn the seismic 
record) watt recorded for the first tiroV 
since the 7-8 May swatm (see Jupe 29, 
198?, £w). Increased thermal activity was • 
' npted along Hot Creek and hear the efpl- 
central area a few days before this 
siyarm. GeyserUkC, Activity at one tdot:> : 
Creek vent i occasionally ejected, hof water.' 

• ,co about IQ-m heigHt, and! water ftofiv.. 
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another vent surged intermit leu tly to 
about 1.5 - hi height. 

On 21 December at 1428. two magni- 
tude 3.3 earthquakes occurred at 6- km 
depth in the same cpiccmral area and 
were followed by a series of aftershocks. 
On 22 December, between 2 MO and 
2200, abuui 100 events were recorded 
outside the caldera near Red Cones, two 
basaltic cinder cones about 9 km.SW of 
the 14 and 21 December epicenters. 
Spasmodic tremor also accompanied this 
brief swarm. 

On 6 January, 1983. at 1625. the most 
intense and prolonged swarm of earth- 
quakes since May 19H0 began iu the S 
moat of the caldera. During the first 12 
hours, more than 1000 events were re- 
corded, most in the Casa Diablo epicen- 
tral area; but with a secondary concentra- 
tion near the caldera wall at Convict 
Creek (about 10 km to the ESE) and with 
many distributed between. Strong spas- 
modic tremor was nearly continuous dur- 
ing the first 12 hours. Two particularly 
strong shocks, of magnitudes 5.5 and 5.6 
at 1738 and 1924, caused minor damage 
in Mammoth Lakes and disrupted elec- 
trical and telephone service for about an 
hour. 

During die first 3(j hours, earthquakes 
or magnitude al were occurring at a 
rate oT 80— IQO/liour, those of magnitude 
s3 at 1-5/hour. During the succeeding 
30 hours, the number of earthquakes 
gradually declined to about (5/li<iiir. 
SjHjr.it lie events or magnitude 3-3.5 con- 
tinued i hi niigh 1200 on 10 January. As 
«i 12 January, recorded events were cun- 
it tilting at a rate of 4-Miniir, still above 
the no mini background of about 50/ditv. 

J lypocctiters during the swan n ranged 
from Ifl-km to <3-kin depth. with most 
between 4 and 7 km. 

Deformation (borehole tiltmcler, dry 
tilt, and gendimeterj measure! ucnis 
made during the swarm on 10- 1 1 lanu- 
ary suggest that uplift of the resurgent 
dome accompanied the swarm, but the 
exact nuiotint awaits completion of re- 
ntejiiircmein «f selected parts or the lev- 
eling net work. This, together with the 
concent nil inn of seismicity in the S mom 
and the absence ol significant seismicity 
m the Sierra block S of ilie caldera dur- 
ing this swarm, strongly suggests that ihe 
swarm was associated with magma move- 
ment at depth. Rcocciipaiion or the geo- 
dimeter network in early December liad 
shown no apparent change in deforma- 
tion since tlie previous measurements in 
August (see SEAS Bulletin. 7(8>). 


Information contacts: Roy Dailey. USGS 
National Center, Reslon, Virginia 22092 

w C T kprl,Um ’ USCS - 345 M >dd]e- 
K n ad ' Men, ° park - California 94025 
UhA; Francis Riley. USGS, Water Resources 
°‘ V,S ' 0 "'^ [o P Denver Federal Center, 
oox 25040, Denver, Colorado 80225 USA. 

Meteoritic Events 

st« F ! rel !f. ,ls: £ us ! ra,ia ' central Europe. Italy 

at* 


Earthquakes 


1 i° r hC de r lh lo!1 in thc December 

anrS fil Ua . k Snn from 2000 lo more 
3000. About 300 villages were destroyed or 

damaged, and 700,000 persons weri left 

'p 58 - D «entber 16 at least 500 were 

luUed m Afghanistan, including six coal min- 

and 7000 h« a " 3000 *5 r * re P° rted injured, 
and 7000 homes were destroyed. In Cuba, six 

were injured in the Havana-Matanzas-Cien- 

re3?Ji rea ‘ n° da 7 ,a 8 e or casualties were 
reported on December 19; the earthquake 

m ST ° C 5 an ^ lhe South Fiji Basin 
SS "ji- The Deiem™ 25 
ock killed 13. injured nearly 400 <39 ser j. 

120 nuhU?K about 1900 homes and 

men. .n iwriy ,l,e p]; ,„ 


-.. ucucr Federal Center, Box 2504 

SRK.W!? USA; 

a i Aitria, Geological Survey of Pakistan 

w « n i' nat k V 8115 Sa " aa , Don,e «‘c Rndfo Ser- 
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F. D. Bloss, Cambridge University Press, New 
York, xii + 340 pp., 1981, $69.95. 

Reinewed by John L. Rosenfeld 

When I published my first paper [Rosenfeld, 
1950J, one on wiiat is now called the spindle 
stage, describing a simple device and cono- 
scopic method for both orientation and mea- 
surement of thc principal refractive indices of 
an optically anisotropic crystal, the existing 
determinative methods were dumsy, slow, 
and subject to error. At that time, refractive 
indices, inadequate though they appear in 
hindsight, played a large role in determining 
tne compositions of nonopaque crystalline 
materials; and any improvement in optica! 
methodology was welcome. The advent of the 
electron microprobe in the early sixties, capa- 
ble of rapid and accurate chemical analysis, 
largely displaced the methods of chemical 
analysis relying on measurement of refractive 
indices. This change was reflected in many 
counes m optical mineralogy by deemphasis 
or the use of smelly and toxic refractive index 
liquids. The lime freed was used for more in- 
tctisiye study or thin sections, a necessary 
kind of study for die formulation of petro- 
logical problems if the electron probe is to be 
used effectively. However, the probe did not 
make use or the spindle stage totally obsolete 
lor economic reasons and because, while the 
probe Is essentially limited to determination 
or elemental composition, the optical proper- 
ues determined with the spindle stage reflect 
Features of the structural state of the mineral 
being examined and, in many cases, the va- 
ence state oF contained elements. That 
knowledge can be useful to the petrologist. 
Further, for untwinned or singly twinned 
crystals a well-designed and weli-conitmcted 
spindle stage on a good microscope is inher- 
ently superior to ihe more widely used uni- 
versa! stage because of low cost, accuracy 
simpler geometry (with consequent need for 
few if any correct ions in iu application), and 
much greater procedural simplicity. As an ex- 
anqile. a reasonably skilled microscoiiisi can 
use the spindle stage both to determine the 
composition and to discriminate among struc- 
tural states for a plagioclase feldspar grain in 
less than a half-hour. But even for this last 

EJl 1 ‘J*,™ ,l ' oc ! ° r l,ie > ntJ,e “o«.ici 

seem to be inferior io that of X ray diffrac- 
tion with regard to structural stale. Thus in 
perspective the method of the spindle stage 
is elegant where optical properties constitute 
an end in themselves, but commonly achieves 

S I ?! IIC j a " d dlrly ' resu,ts where Petrologi- 
cal goals dominate. I believe the petrological 
literature reflects that perspectiveeven * 
though there are doubtless many papers that 

•mdT e a j^- ate . 3nd cost] y methods when 
quick and dirty results would have been suf- 
ficient for the task at hand. 

Placed in the above context, one may ones 

fpr a a ' h °! e book 0,1 spindle 
stage. I have viewed with an increasing sense 

of deja ni the proliferation or papers on the 
sptndle siage since the appearance of the still 
definitive paper by Il'ifcor [IB59J. After that [ 
often expressed my view, to sale , ^epre, em J 

Sid h deV £!° pmem of,he spindle stage 
» (he ntanufac- 

sranes^nMh 1 pI ‘? ded thal micro- 
3 f o ld have provided wiLh X/4 

udh. f d - P*!* Capabilil f lo maximize their 
ml.? lhe sp,ndle sta 8 e - An opaque 

StsenedT “? nl f C la T l , hole Could 

, m,erted in the plane of the aperture dia- 

p iragm would, with appropriate eyepiece 
reticle, allow conoscoplc use of th/spindle 
and stage axes asa two-cirde reflection goni- 
ometer. thereby expanding the utility ofthe 
^lanzmg microscope. I have approximated 
this Utter arrangement, and it worksl 

Deinttik^Th 10 ^^ Viewed in lhe above 
perspective. The book is essentially a self-con- 
tained introductory course in optical crystal- 
lography based on the spindle stage. The 
book is creditably free of obvious errors. The 
book relies on derivative rather than primary 

ableT^n l ° B S \ e ? er cx,cru 'han is desir-^ 
able, a common defect of textbooks in inv 


of pages)! Also one may wonder whether >lis- 
cussion of a computer program (KXUAMDR 
available separately) for location of optic axes 
(34 p.: $7.00) is an unnecessary excrescence 
when simple projection techniques, also de- 
scribed in Lhe book, give quick and satisfacto- 
rily accurate results at the work site. 

At this time when publications must com- 
pete for the library dollar, book committee* 
will want to reflect before including this ex- 
pensive book on their purchase lists. Individ- 
ual specialists whose work focuses on the op- 
tical properties of non -opaque miner tils will 
find that Bloss has covered die existing pub- 
lished methodology rather thoroughly ami 
therefore will want to purchase the book or 
have it available in their libraries. 
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Metromex: A Review and 
Summary 

S. A. Changnon. Jr. (ed.). Meleorol. Monogr. 

IS. no. 40, American Meteorological Society 
Boston, Mass., 181 pp., ]98l. 

Reviewed by D. Cadet 

As slated in die title, this book reviews the 
Metropolitan Meteorological Experimcm 
(Metromex) and summarizes the results ob- 
tained from an effort conducted over a 6- 
year period by several institutions. Five au- 
thors. including J. Changnon. a well-recog- 
nized expert in the field, as an editor, 
contributed to this monograph. The experi- 
ment was designed to know how a large met- 
ropolitan area (St. Louis) in the humid conti- 
nental climate zone or the central United 
Slates afTects the summer atmosphere and 
how these alterations change the weather and 
influence man. The authors can be credited 

,n Ju n I! B 11 Cumplcic a,,d flailed bonk in 
which the results are presented in a very de- 

ab S C tra«?h nner ' Ead - Chapl<?r bc £ ins wilh a '» 
abstract that summarizes the main results. 

mor to Metromex. some studies had 
shown urban-related influences on climate. 

Some of the results were questionable and 
emphasized the need to evaluate inadvertent 
modification of the weather in the assessment 
oF the environment. This finally resulted in 
he design of Metromex. The last jmn i.r the 
introduction exposes the plans and the in- 
strumentation. 

In chapter 2 a detailed presentation or the 
surface weather conditions is given: tempera- 
ture. humidity, winds, precipitation, and se- 
vere weaLher parameters. Ii U round that the 
summer rainfall increases fro... wesL to cast 

rha°? C 'i y L Th 1 dl >' is n Island 

characterized by a humidity deficit. Severe 

weather events show a maximum in thc re- 
gion of maximum rainfall east of the city. 
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Ch.ipii'r 3 {‘Xiiniiues the uilun boundary 
layer. Ammi.ili.iis miiiiiikt values ni diffprL, 
para me lets iiuliiiling udiaiinn and aerovT 
ciinrenli alii uis in ilio lxniinj.„ v layer o.-erih, 
cuy area are well chmiimiited. Flic tempera 

Hire and mer tlieoiv»™ 

nut only nun. cable at the surface but alsoan! 
peared in the heigh t -averaged paramctei, 
he results indicate that the penetration of 
the airflow over lhe metropolitan aren 
to llinilify the siorill hlsloiy. 

Cloud i hai... k ristit s are tested in chapter 
4. Marked in line tires arc visible: first cloudi 
apjiear over the tenier of ihe meirnpolitan 
area am nidiisttiali/ed area. A dowiiMndin- 
crease of cloud condensation nuclei or 945 
are no let I. Ilie iinilmr also points nut the ur- 
ban cileri on the drojilel size spectrum. 

Chapter 5 deals with in ban jirecijiitation 
processes, which are thoroughly detailed. 

The results are based on radar, surface rain- 
lal] data, and also numerical modeling. The 
downwind rain fall maximum results from a 
modification 1,1 boundary layer dynamics 
from hii rime thermal and frictional forcing!. 

Chapter !i is devoted in the study of the in- 

fluciices of and potential weather 

modification agents. '1 he St. Louis area cmia ■ 
Ailkcu condensation nuclei which tend to ap- 
proach normal concent ration after 4-5 hoim 
of downwind travel. The urliun area was al« 
a source ol CCN. Dry tleposition and chemi- 
cal conversion remove sulfur dioxide emitted 
from the metropolitan area. 

. The results of Metromex are summarized 
in chapter 7, which gives a clear view of lhe 
influence of a large urban area on the cli- 
mate. Chapter 8 is more economically orien- 
tated. It tries in determine the iiii|taa ofur- 
ban-modified precipitation condition on wa- 
ter resources, agriculture, business and 
industry, ecology, luinian health, and nctivi- 
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Cover. ‘Cone A' {V.S, Geal. Sutv. Bull. , 
1028-L) located in the southwest region of 
Okmok Caldera, Umnak Island, Alaska ^. 
Eruptions at the site of this cone occurred?- 
m 1945, prompting the U.^. Geqlbgical 
Survey, with the encouragement of th?_. , 
in ^ . *■ ^ ar Department! to initiate In. 

194G its 'Alaska Volcano Investigations' 
Program.' In 1978, new eirupUons.oc- ■' 
cyrred in Okmok Caldera,' where a,hW8 i 
flow from the Corte A .plte . extended 

lytheeriUre length of the calder^floor. 
This photo was made in August 1080 dUF“. 
ing geophysical exploration wort; sucf) J ■ 
.survtys yre being conducted as part of i 
geothermal Program in the Division of - 1 
Geological and Geophyslrtl Surveys' of - 4 
. .Alaska's Department;' of Natural Rt- '■ ' ■ .v 
sou rcea, ( Pfioio made dnd 'contributed iby •' 
John W.\ Reeder.) • ’ • • * 
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lies and aunosphcric sciences. Summer 
weather changes increase local cloudiness 
(10%), total rainfall (30%), and severe storm 
activity up to (100%). The impact on water 
resources is also important: more runoff 
(11%), more local flooding (up to 100%), and 
more stream and ground pollution (up to 
200%). Owing to increased urban-related 
precipitation, an average increase of 3-4% in 
grain crop yields was noted as well as an in- 
crease of 100% in crop-hail losses. When all 
factors are considered, the impact resulting 
from the St. Louis area represents a net dis- 
henefit or loss. 

D, Cadet is with the Department of Meteorology, 
Florida Slate University, Tallahassee, Florida. 


Principles of 
Geodynamics 

A. E. Scheidegger, 3rd ed., Springer- Verlag, 
New York, xvii + 395 pp.. 1982. $75.00. 

Reviewed by Paul Morgan 

Twenty years ago. when the second edition 
of Adrian Scheidegger's Principles of Geody- 
names was published, the study of geodynam- 
ics, the internal processes of the earth, was a 
specialist subject. Within a decade, new and 
old concepts were pulled together in the uni- 
fying working hypothesis of plate tectonics, 
providing a global kinematic model of ihe 
upper layer of the earth. Much remains to be 
learned about geodynamics, but, during the 
last decade, in the framework or plate tecton- 
ics, it lias become a valuable tool in our un- 
derstanding of most dynamic geological proc- 
esses. In the preface of the third edition, 
Scheidegger states that, 'Although the head- 
ings of the chapters and sections are much 
the same as in previous editions, it will be 
found that most of the material is, iu fact, 
new.' Tills new look at thc subject is timely, 
because although many basic concepts nf geo- 
dynamics have not changed in the past 20 
years, our approach to these concepts has 
been radically reoriented. 

The first two chapters of the text, almost 
one third of the bonk, present basic plnsiu- 
gnipliic, geological, and geophysical data lor 
the earth. In this presentation ilieie is a liber- 
al sprinkling or global geody namic hypothe- 
ses, both old anti new, but no cuhcrcm uc.ii- 
ineill of the data. It is unfortunate that dis- 
cussion of plate tectonics does not uccui until 
chapter 6, as many of the data presented in 
die first two chapters are pieces of the puzzle 
fur which plate tectonics provides an explana- 
tftjjj. Th cl ii) vi-.us jy,. i|,e*_ il.u.i w.nil.I |,.u L - 
presented a stimulating challenge for discus- 
sion in a graduate seminar. Today, as an in- 
troduction Lo the subject, tile style is railicr 
dated. A conscious effort has been made to 
update the material presented, ah hough 
much emphasis is sLill placed on older stud- 
ies, almost half the references in the first 
chapter being prc-J96S. Geudyuamics lias a 
great debt to the pioneering geologists and 
geophysicists, but for a reader in the 1980's, 
some of the concepts and hypotheses retained 
! n 5 cl,e ' de gg er, s revision, such as the Tcira- 
nedral hypothesis,’ an attempt to explain the 
global (fixed) distribution of continents and 
oceans, would better have been omitted, or 
relegated to a chapter on historical perspec- 
tives. r 

Many details in the presentation and dis- 
cusston of data in the first two chapters are 
misleading or inaccurate. For example, it is 
implied that all bathoiiths are formed by ana- 
texis (called 'metamorphose' in the text), the 
distinction between fold mountains and volca- 
nev tectonic features such as the mid-ocean 
ndges is not clearly made, and seamounts are 
described as sinking under the extra weight 
that they create, with no reference to thermal 
subsidence, probably the dominating mecha- 
nism. No reference is made to the most im- 
portant geological information to be gleaned 
f rom thc oceans in the last decade and a half, 
Uscresun, of the Deep Sea Drilling Program. 

The discussion of geophysical data is disap- 
pointing. Little new work is evident in the re- 
vision of the seaion on seismology, and it ig- 
nores much of the new evidence for the seis- 
mic character of the Moho and layering in 
the crust and upper mantle that recent reflec- 
tion and refraction studies have given us. A 
section on underground stresses, in common 
with many other sections, gives a summary of 
work in the field, but little analysis of the 
data or their implications. Much of the dis- 
cussion of heat flow data appears to be based 
on a globally smoothed representation of the 
aia ** l « an d the approximate equality of the 
means of continental and oceanic heat flows 
13 ex P‘ a| ned in terms of buried radioactivity, 
a concept unnecessary and incompatible wilh 
rea floor spreading. The advances of the last 2 
decades of our understanding of continental 
and oceanic heat flow and their relationship 
to geodynamlcs are largely Ignored. Similarly, 
.he account of magnetic reversals and oceanic 
magnetic lineations is poor and Ui followed by 
% ver y sbort an ,d incomplete discussion of 
metrical data. A brief section on geochemical 
ata concludes the geophysical data pr?sehta- 
J° n ’ a jjd although this section was revised ! 
ram the second, edition, some statepients un- 
: ortunaiejy remain From a pre-plate tectonics : 
understand ihg of die parth'. In cprrtmon with 



AGU on Capitol Hill 

I would like to take this opportunity to 
commend anil thank the American Geo- 
physical Union fur suij|>uriing a Gongrc*- 
sional Science Fellowship. This year I had 
my firsL experience with this program 
when thc AGU Congressional Science Fel- 
low, George Shaw, spent the year in my 
office. It has proven to be an exceptionally 
Ruod and enlightening experience for me 
and my stalf and, I hope, for him as well. 

I iniisi admit I was skeptical as to the 
value or having a scientist in the office for 
a year, a skepticism which I suspect would 
likely be shared by most Members of Con- 
gress who tend to be steeped in the hu- 
manities or, worse, the law. That skepti- 
cism. I think, grows out of a prejudice: 
that scientists are both too clinical and too 
“ivory tower" to function well in the vis- 
ceral and rough and nimble world of po- 
litical policy making. 

Today. I know that is pure bunk. 

Value of the Science Fellow 

I am very glad that 1 "hired" a science 
fellow. I've learned many tilings about sci- 
ence and scientists and have a much better 
appreciation for the significant putcntiul 
impact nf science and technology on pub- 
lic policy. 

Further. I am now convinced ol the 
need for more technically trained people 
in Lhe Congressional legislative process. 
While the Committee staffs often boast 
very capable scientists, it is exLictncly rare 
to line! technically or scientifically trained 
people on lhe personal staffs oF members 
who. in fact, ileal with technical issues all 
the time. Because Congressional staff 
work involves — as dues graduate school — 
long hours, lots of work, and low pay. die 
individual Member of Congress seldom 
has the ability to hire |ieuple with a inc- 
lined scientific background. This i* iinlm- 
liinmc mid the process suflers for it. 

However, in addition to being a mem- 
ber ui tlie fluiise Energy and Cniiiiiicnrc 
Commilice which deals with inaitr tei'liui- 
cal issues all the lime. I'm a memliet of 
die House Administration Committee. In 
that capacity [ will have a dunce to raise 
the issue nf smiling iu Congressional of- 
fices as it relates io die need fur technical- 
ly trained staff I imagine that, to date, 
relatively few members realize the degree 
to which stall members with a science ui 
technical background could improve the 
overall effectiveness of their offices. 

AGU's Contribution 

AfiU's Congressional Science Fellowship 
program serves a very useful purpose in 
making Members of Congress more aware 
of the contributions scientists cun make in 
the legislative process. Beyond that, it also 
serves to demonstrate that scientists, just 
like lawyers, journalists, businessmen, 
fanners, and all the rest, can function 
very effectively in n political arena. 

The political process will be much better 
off when we develop a keener under- 
standing of the utility of technical infor- 
mation to us and as we understand that 
the scientist, too, can be politically savvy. 
When dial is understood there will be a 
much greater likelihood that science will 
become better integrated in the decision 
making process than it is today. 

I would noL want to ignore, either, the 
fact dial the scientist no doubt develops a 
better understanding of the legislative 
process. Taking that knowledge back into 
the scientific communities pays dividends 
as well. I’m sure. 

AGU's Congressional Science Fellowship 
program is an excellent means of accom- 
plishing these goals. It fills an immediate 
need for technical information, as well, 
which in my ense bore direcLly on such is- 


much of the material presented before this 
section, a reorganized presentation of the' ; - 
data in a plaLe tectonic framework, rather 
than the 'agnostic' framework from die earli- 
er editions, would have improved these intro- 
ductory chapters considerably. , ' 

Chapter 3 outlines the theory of the me- 
chanics of deformadon and, as in. the previ- 
ous editions, is an abrupt change in style' , 
from the data descriptions iu the preceding 
chapters. This chapter will be difficult read- 
ing for Ihe less mathematically inclined schol-- 
ar and would perhaps haye been improved 
by the addition of more diagrams and exam- 
ples to illustrate many of; the concepts de- : 
fined mathematically. The chapter is long ' . 
and deals \l4th concepts ranging from simple 
elasticity to nonlinear creep,. rheology, free-, 
41 fe, and attenuation, in timfe frames ranging 
from those' of seismic, \vave transmission to : : 
isosutic rebound. Much of the material in 
thi? chapter is takjen basically unchanged 
from. the second edition bf the text, with new 
sections added (oielaborafeon deformation in 


sues as tlie Clean Air Act rewrite, sound 
nuclear waste disposal legislation, and the 
Alaska Natural Gas Transportation Sys- 
tem, among others. 

I personally hope that another Science 
Fellow will decide to spend next year in 
my office, providing the kind of expertise 
that I never had before and which, I'm 
afraid, I have come to depend cm. Con- 
gratulations on your excellent program. 


A I Swift 
Member of Congress 


A Footnote 


In mosL of my discussions with col- 
leagues and others since rent riling from a 
year as the AGU Congressional Science 
Fellow, I have been asked "What is Con- 
gress really like?" The question always car- 
ries the implication that I should be able 
to reveal the seamy, inside dope on what a 
corrupt institution it is. Two years ago I 
probably would have asked tlie same ques- 
tion, with the same implied cynicism. 

Fortunately, Cungress is a far better in- 
MiUllHiu than the public thinks it is, and 
Congressman ill general arc far lamer 
than they get credit for. In fact I am con- 
vinced dial Congress is the most underrat- 
ed institution in the country. Meniliers of 
Cungress (M.C.’s) ami Senators are better 
informed and brighter than the average. 
They work harder and under more diffi- 
cult conditions than must people. And 
they arc dedicated in doing u good job. 

If that is so, what is the origin nf the 
general discontent with Congress? 1 don't 
have enough space or time lo deal with 
that question exhaustively. Inn I will cov- 
er a few points. I do this been use those ol 
us with iiifonuaiiim to convey to Congress 
will do a better job il we have .i more ac- 
curate perception of its mrmheis and a 
heller .ippieci.iiimi nf i lie problems thev 
Lire. Cynically dismissing Congress as u 
bunch of vena) iin'ciiii|ie(enis will accom- 
plish imiliiug. 1 offer three areas in which 
general percepiimis are iiuiccuiaic. 

General Misperceptions 

First, | mil i exults indicate that by 3 to l 
voters rale Cungress negatively hut by a 
similar maigiu rate their own Congress- 
man positively. Why the disparity? At the 
ti'l ■■( Hating lire ulw inii>. dm is simph 
the result ol representative democracy in 
a complex, pluralistic society. Your M.C. 
and Senators vote their constituency most 
of the lime. But there arc 434 other con- 
gressional districts and 49 other states 
with different makeups, and what is per- 
ceived to be in Lite 'national interest' in 
one part of the country clearly is often not 
perceived that way somewhere else. Your 
own representatives look good fighting 
for whaL you want against the interest of 
those bad actors in Congress who want 
something different. 

Second, we elect representatives to re- 
solve issues through compromise and bar- 
gaining; the issues are tougli and the com- 
promises. however necessary, satisfy very- 
few. Two hundred twenty million people 
cannot make the necessary bargains and 
tradeoffs on national issues. We ask Con- 
gress to do thal. Then, naturally, we com- 
plain about the results. But we also com- 
plain about the process; vote trading, log- 
rolling, culling deals, etc., all have 
negative connotations with the public. We 
crucify our representatives for one wrong, 
vote, without asking or even caring why 
Lhat vote was necessary or what trades 
were made. And if we do find out, we 
protest bitterly about the seaminess of 
trading votes. How else, may I ask, are the 
compromises to be reached? 1 have ob- 
served Congressmen who are uncompro- 
mising. They don’t get much from their 
colleagues except scorn. “I f. you’re not 


heterogeneous materials, fracture, and elastic 
parameters. A short discussion of thermal 
convection is given, in which it is concluded 
that, 'The conditions for which thermal con- 
vection may occur are extremely narrow.' 
This conclusion gives no hint of the intpoiv 
lance of thermal convection in heal transfer 
iq Lite earth. The content of this chapter’ Is 
basically sound, but it does.noi contain 
enough detail for specialist in 1 his! field, and 
would be a difficult introduction ip the sub - 1 
ject for a reader with a more general interest. 

Geodynamjcs of the earth as a planet, its 
shape, rotation,; tides, origin, arid evolution. 
are discussed in the jiexl two relatively short' 
chapters. As much or the Classical treatment 
of the enrth's global properties has uol bcen; 

1 superceded in the last 20 years, .oi)iiy discus- 
sion oflhc earth's rotation and tidal effects i. 

. have been significantly updated from earlier 
editions. The discussion of th? evolution of , 
many of the pore surfidal features of the . • 
earth, however, is out of date, and js again in 
places inaccurate. Few geologists who have ' 


willing to move in my direction, I'll find 
someone else who will.” Conflicts cannot 
be resolved (short of violence) unless peo- 
ple have rhfc flexibility to bargain, and for 
Congress that means vote trading, log- 
rolling, CLC. 

Third, a common complaint these days 
is that Congress doesn’t do anything. 
(There are those who rejoice in that!) This 
is more an inability to act than a desire 
not to, and the problem, I believe, real. 
What is the problem? Surely there arc 
enough critical issues to warrant Congres- 
sional action. The main source of this 
problem is that Congress so accurately re- 
flects thc public mood. Totlay our society 
is highly polarized by a number of issues 
which have a high emotional content and 
which resuh in an eitlicr-or attitude. We 
have elected representatives who reflect 
our attitudes. They lend to be uncompro- 
mising, combative — and popular. This 
leads tn a legislative situation which is 
mure common now than it has been in tlie 
past — two strong, highly polarized factions 
and a small, weak middle ground. Since 
Lhe middle is small and carries the swing 
votes, it is to the benefit of the two sides 
to pick away iu these middle votes will tout 
compromising significantly- On any given 
issue, one side or the other may lie suc- 
cessful at piecing together :t bate majority, 
hut with the expenditure nf an enormous 
auii unit of time and energy, only to have 
the issue reversed liy the slightest shifi in 
votes sil smite later time. This often results 
essentially in no real decision. Neither side 
will compromise because iliev perceive 
ilicir own strength as huge enough in pre- 
vail il only they uui get a little piece ol the 
center, and they petceivc theii positions to 
be pure, correct, and not to In: compro- 
mised. The .ui ol compromise is not dead, 
hut it's certainly in h:td shape. 

Dangers of Extremism 

This country laces a nuinhet ol serious 
problems, inanv ol'whirli have a high mi- 
cmilic and technical rcniieni. As stit-n lists 
and rtlizeiis we want these problems re- 
solved will i max in iui n awareness of the 
lecluik.il aspe-us. If we are going m make 
a cmitrihiiiiiiii. we iniisi hast* as cleat anti 
iiiiilisiniied a view ol the ck-uriim making 
process as wc cau possibly gel. \Ye rail ex- 
pect to influence the process if we are sen- 
sitive to the diilicidties of our reprc-scnia- 
lives and if we become nroie poliihalU 
mic. Wc cuiinul expect that the cliusen 
solutions to problems will he leclumallv 
perfect. We do not. thunk goodness, live 
in a technocracy. My own state repre- 
sentative (who is a scientist) once told me 
(approximately), "You geologists ninaze 
me when you treat this issue as if it should 
be resolved on a technical basis. Yon do 
realize Lhat it's actually going to be politi- 
cal." That is true, of course- Our job is to 
get the greatest possible degree of congru- 
ence between scientific and political reali- 
ty. Our society will reflect our success or 
failure. 

Finally, I regard today's polarized politi- 
cal environment as unhealthy and a threat 
to our ability to resolve our problems. We 
must back off from polarized confronta- 
tions and reinvigorate the center. I am 
surprised, I confess, to find myself taking 
this position, but I have seen confronta- 
tional politics at work. It makes great the- 
ater, but it doesn't get die job done. The 
election of more moderate representatives 
will improve the health of the body polhic- 
Those groups (and I believe scientists 
qualify) who are accustomed to rational, 
balanced analysis in examining available 
information can help considerably to 
moderate the political climate, but only if 
they became more aware or the politcal 
process and get more involved in it. . 

George Shaw 
University of Minnesota 


studied the problems or crnstnl evolution iu 
the Precambrian would agree with Scheideg- 
ger's blunt statement in this section that ter- 
restrial plate tectonics started ‘at an instant 2 
x I0 9 years ago/ III a discussion of the de- 
crease in continental heat flow with time since 
;ihe last tectonic event, only the effects of ero- 
sion are .mentioned,; the effects of lithospheric 
cooling and thickening which probably, domi- 
nate in exionsional tectonic events are ig- ■ 
nored.' A discussion of mantle convection cur- 
rents and die 'formation of the continental j 
crust is very put cjf da tel The chapter don- : 
eludes with a section on' historical remarks dri 
hypotheses of earth evolution, a section that 
Vouid' perhaps have been belter placed.ertrli- 
er .jn the text, or '.even opiitLed.' ■ ; 

Approximately half of chapter 0, entitled 1 

'Orogenesis,' is dedicated fo. the concepts and 

implication! of plate letioiuts. Tlte remap)- j ■; 
der of the. chapter discusses other, mostly , i 
Older and now^ generally abandoned concepLs 
and theories of orQgcnesU. As pJSte tfc<rtotlJCs' 
has far' greater impfiratipn* to geddyn^iiiits: 
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than juii orogenesis, it is imibmmaie that it 
was not treated in a separate chapter, rather 
than being squeezed into the basic Tor mat of 
the pre-plate tectonics editions of the text. 
The use of pre- plate tectonics terminology 
and concepts makes the discussion of plate 
tectonics rather weak and in places somewhat 
misleading. Mid-ocean ridges are dcscrilted as 
‘oceanic orogenesis,' a term lltat incorrectly 
implies major deformation in these volcano/ 
tectonic features. Gcosyndinex are dcscrilted 
in a classical geological sense, where a more 
modern gcodynnmic approach would be to 
discuss the developments of the past decade 
or so in understanding the flexural, thermal, 
and tectonic factors in basin formation. Cal- 
culations of volume relation shins in orogene- 
sis do not account for the fundamental dif- 
ferences in the mechanisms of formation of 
mid-ocean ridges and fold maun rain belts. A 
section un the theory of plate motions is rath- 
er shorter than would l*c expected for what 
may be considered as the fundamental of all 
terrestrial gcodyuamic processes. Scheidcggcr 
expresses a valid distaste for the number of 
assumptions required to model these process- 
es, but is sidestepping the issue by his super- 
ficial treatment of these processes. In con- 
trast. his treatment or other theories of oro- 
genesis is given more emphasis than is 
probably just i Tied. 

The last two chapters or the hook deul with 
the local application of gcoclynaniics, primari- 
ly material usually described as structural ge- 
ology. These two chapters arc t he best [tart of 
the ImhjV and present a reasonable overview 
of gundy n antic processes on a local scale. Ex- 
tensive reference lists arc given in many of 
the sections, mid large parts of these chapters 
show thorough and timely revisions from the 
earlier editions of the text. Chapter 7 dis- 
cusses features associated with the regional 
stress field, and chapter 8 with local instabil- 
ity phenomena, the theory of volcanic and 
impact, features, and measurable vertical and 
horizontal crustal displacements. Most of the 
material in these two chapters is not treated 
in del ail. hut with the reference lists make a 
good starling (Kiint fur more detailed studies. 

Almost 30 years lias passed since Adrian 
Scheidcggcr wrote the first edition of this 
book, and he has made a valiant effort to re- 
vise the third edition to acknowledge the fun- 
da mental advances in the subject of the last 2 
decades. Unfortunately. I feel (hat for much 
of the book, particularly for the global as- 

E ccts of gcodynamics, he would have done 
“iter to reorganize completely the frame- 
work of his text or to make a fresh start. 
Scheidcggcr's style is at times rather stilted 
and is difficult to follow, especially when the 
discussion makes reference back and forth in 
earlier and later sections of the text. As in 
previous editions of this book, references are 
given as footnotes, which results in much rep- 
etition of the references and the loss of a 
comprehensive reference list. Adequate au- 
thor and subject indexes provide a reasonable 
substitute for this list, however. Many refer- 
ences are in the non-English literature, which 
will limit their use as a source of fiirther in- 
formation for many readers. Understandably, 
Scheidcggcr references his own work exten- 
sively, although in some instances, for exam- 
ple, in the discussion of fault plane solutions, 
more lucid works have been published which 
would have made better references. 1 noted 
few typographical errors in the text, most of 
which were in the footnotes and were minor, 
but occasional discrepancies between the text 
and figures and undefined or remotely de- 
fined symbols In equations were more annoy- 
ing. 

The timing for publication of a good text 
on geodynatnics is excellent. Unfortunately it 
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is unlikely that Principles of Geodynamii's will 
fill the need far such a text. Different chap- 
ters of the book are written at different levels 
ranging from introductory to senior/gradu- 
atc, and. thus, even without its other faults, it 
would not make a good teaching text. At least 
two other texts have been published this year 
<1982) which give a more modern treatment 
of similar subject mailer, and at $75 it is un- 
likely that Schcidegger's text will fit into the 
personal budgets of most researchers in this 
field. Adrian Scheidegger has made many 
valuable contributions to both geodynamics 
and geomorphology, but it is with regret that 
I cannot recommend the third edition of 
Principles of Geodynamics as a good modem 
text on geodynamics. 

Paul Morgan is with Ike Lunar and Planetary 
hutitute, Houston, Texas. 

Proceedings of the Third 
Symposium on Polar 
Meteorology and 
Glaciology 

K. Kusunoki (ed.), Mem. Nat. hut. of Polar 
Res., Spec. Issue, vul. 19, National Institute of 
I’ular Research, Tokyo, Japan, iv + 320 pp., 
1981. 

Reviewed by Takeshi Ohlake 

The symposium was held on January 13- 
H, 1981, at the National Institute of Polar 
Research in Tokyo. The proceedings consist 
or 29 research papers. The papers arc fur- 
ther divided into major groups of POLEX- 
Smtth, POLEX-Norin, Antarctic aerosols, 
Antarctic precipitation physics, Lidar observa- 
tion, atmospheric circulation, oxygen iso- 
topes, and glaciological studies in the Antarc- 
tica. 

The first seven papers report the meteoro- 
logical observations at Syowa Station (69°00'S. 
39'35'E) and Mizuho Station (70‘42'S. 
40‘20'E. 2230 m MSL, 270 km inland from 
Syowa Station). Two papers by Vantanouchi 
ei al. arc concerned with radiometric mea- 
surements at Syowa and column water vapor 
amount at Mizuho. The total precipilnble wa- 
ter al Mizuho in summer was 0.15 g/cnr, and 
some diurnal variations were observed. The 
seven papers mainly describe the methods 
and preliminary results of meteorological ob- 
servations as related to the POLEX-South 
project. Further interpretation, statistics, and 
discussions of the results are lefi for the fu- 
ture. The purpose or the observations aims at 
studying die heal budget, of the eastern Ant- 
arctica. 

The paper by Higuchi outlines the observa- 
tions of Arctic clouds and precipitations con- 
ducted in northern Canada in the winter of 
1979-1980. The observations include fine 
structure of precipitating winter clouds by 8.6 
mm vertically pointing radar, distribution, 
and change of precipitating clouds, using 3.2 
cm short-range PPI radar and types and 
numbers of snow crystals as well as sampling 
of new snow for measurements of oxygen iso- 
topes and trace elements. The study of radars 
describes the relationship between radar ech- 
oes. ice crystals, and temperature profile of 
the atmosphere. The paper also reports dif- 
ferences between the levels of cloud top (de- 
fined From humidity more than 90% R.H. 
wrw) and radar echo tops. The oxygen iso- 
tope study tends to determine the formation 
temperature range or snow. Yamamoto and 
Iwashima studied the variability of the Arctic 
temperature field as one of the most sensitive 
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indicators of climatic changes and atmospher- 
ic CO* Numerical simulation of Arctic stratus 
clouds is reported by Ohta. The paper claims 
that the stratus clouds are generated by cool- 
ing of warm moist air adverted over the polar 
ice. After the clouds formed at a height of 70 
m because of lowering sea surface tempera- 
ture. more condensation of water vapor took 
place al the cloud top due to intense radiative 
cooling. Since the surface temperature re- 
mains at a constant value, lowering of cloud 
temperature results in an unstable condition 
of the atmosphere below the clouds. This 
causes the transport of water vapor from the 
melting ice surface and accelerates the con- 
densation. Another numerical simulation on 
Fourier filtering in a barot topic Arctic ocean 
model was made based on the vorticity equa- 
tion by Sasaki and Imawaki. The study relat- 
ed to the general circulation patter ns. i.e., 
global climatic changes. Takano explored a 
possible effect of the iseturopic mixing on the 
formation of the Antarctic bottom water by 
using a numerical model of oceanic general 
circulation. 

The composition and origin of aerosols at 
Syowa are reported by Iwai et al. Most parti- 
cles in winter (larger than 0.4 |j.m diameter) 
were identified as sea salt, while those in 
summer were considered to be Ammonium 
sulfate. The paper by Koiclc ei al., however, 
found the particles were intiiiiljr sea salt in all 
seasons by using neutron activation chemical 
analysis. The weight ratio Cl/Na for giuul 
particles was larger than the bulk sea water 
ratio. On the other hand, Ono cl al. reported 
that the high concentration of aerosols (small- 
er than above but larger than 0.004 pan di- 
ameter) was not associated wiUi high surface 
ozone value, i.e., not attributed to strato- 
spheric sources. Aerosol generation by photo- 
chemical reaction in the Antarctic summer is 
suggested. 

Iwai reports the frozen small raindrops of 
drizzle size at Syowa, which are considered to 
be produced by a coalescence and subsequent 
freezing of supercooled droplets. Kikuchi et 
al. made observations of precipitation intensi- 
ty of snow crystals which were replicated by 
Formvar solution. The intensities were deter- 
mined by conventional empirical formulae as 
indicated by relations between size and mass 
of snow crystals. 

To investigate polar stratospheric aerosols 
and Ionospheric phenomena in the middle- 
upper atmosphere (10-120 km), a laser radar 
is to be installed in Syowa. Iwasaka et al, 
made preliminary observations with it at Na- 
goya. Japan, and successfully detected the 
volcanic aerosols from Ml. St. Helens several 
days after its eruption. The greatest observa- 
tional effort by using the laser radar will be 
fgcuscd on aerosol transformations of sulfu- 
ric acid to ammonium sulfate in the polar at- 
mosphere. Iwnsaka made a numerical estima- 
tion of stratospheric water vapor budget on n 
global scale through ice crystal growth in the 
polar winter atmosphere. Iwasaka ei al. de- 
scribe a preliminary experiment to utilize the 
technique of Lymanalpna line absorption to 
monitor B trace amount of water vapor In the 
polar middle atmosphere by an aircraft or - 
balloons. > 

Nakqjima et al. compared meteorological 
•.conditions at Mizuho with those at Syowa. 
The summer at both stations is characteristi- 
cally less disturbed,, while winter days are '■ 
dominated by disturbances every 7-1$ days. ‘ ■ 
. Yasuqari has shown a predominant periodic- . 
• nr Odqys ofelou di n ejsfluqtu atio n : 

, ■ overilpdla duttng the northern suiripter ' ‘ 

- . . monWon period. This periodicity' i$ triggered 
b 7f cold pirqmbregk. femtfd th^ .dqu^tof ^ Sa- 

:Kvn 

•Lif'u.! ? T-Tv-c-ai-':, f. sn.--- 


socialcd with a westerly wave morion in the 
southern hemisphere. Such periodic fluctua- 
tions arc found even at the 51)11 mhiir level of 
Syowa. It is striking to know that the Asian 
summer monsoon is closely related with the 
hemispheric -scale wave motions in the south- 
ern hemisphere. 

The article of Kum describes the produc- 
tion rates of H C. and ,2 Si in the atmosphere 
in the Maunder Minimum period (-little Ice 
Agc)(A.I). 1645-1717) related to the climatic 
change. Although the records of ,4 C iimceii- 
trillion (bv Eddy) agree to the date of the 
cold event, J \Si do not agree with the date. 
The paper discusses the cause of the discrep- 
ancy. The Rato and VVatauahe paper dis- 
cusses the way to obtain paleoi lunatic infor- 
mation fiom rite oxygen Isotope data using 
the ice core sain [tied tit Mizulin. 

Araokn and Maenos' papn related to sal- 
rating (-leaping) of blowing snow |Mirflch*s_...._ 
Trajectories, fall velocities, and accelerations 
of flying jttiow panicles were obtained by 
photographs. Wat a italic- and Halo analyzed 
oxygen isotope and snow slniligraphv of 2 m 
deep pits and ID in deep cores sampled from 
the coast m Mizuho. They nliiniiied a season- 
al diagram of oxygen isotope values of *now 
as a function of the elevations. From the 
study they are attempting u» find a correla- 
tion between oxygen isotope values awl die 
gluciologiral environment, It seems elalxira- 
tive work. Fuji! observed snow surface condi- 
tions for the entire year of 1977 at Mizuho, 
which had snowfalls, sublimation, condensa- 
tion, tutd blowing snow, lit* found the inean 
annmil balance of snow turn m illation for 4 
years was between 1.5 and 14.8 cm. A model 
of transmigration of surface condition Is pro- 
posed. Another of Fujii's | tapers discusses 
semiannual variation of microparticle concen- 
tration in snow collected at Mizuho. The re- 
gional distribution of surface mass balance m 
Mizuho Plateau Is reported by Yainada and , 
Wakahanin based uu the data accumulated 
for 10 years. 

Takeshi Ohtahe is with the Geophysical hutitutt, 
University of Alaska, Fairbanks, Alaska. 
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POSITIONS AVAILABLE 

Research/Senior Research Associate in Planetary 
Geology. A position is open for a planetary gcnlu- 
gisUgeophyficisi at the Lunar and Planetary Labora- 
tory, University uf Arizona. The -Applicant should 
have a Ph.D. in geology or geophysics and research 
experience in Impact cratering, including cratering 
mechanics and the planetary cratering record. A 
resume and three letters of reference should be sent 
lu: Robert G- Strom, Lunar and Planetary- Labora- 
tory, University of Ari/una, Tucson, A7. 85721. 

The University or Arizona is an equal "ppciriuniiy 
envptoyer. 

Geophyslclst/U Diversity of Montana. The Geolo- 
gy Department or the university of Montana is in- 
viting applications to fill a tenure track position at 
the assistant or associate professor level with a se- 
rialized area of geophysics beginning Sept. 1983- 
Teaching and research responsibilities at the under- 

S * lie and graduate levels. Research interests 

combine solid earth geophysics and geology. 
Applicant must have the Ph D. degree or expect 
completion by summer 1983. Those interested 
should send a letter of application, resume, an out- 
line of teaching and research interests and other 
relevant material. The applicants should arrange to 
have al least three letters of recommendation sent 
to: Arnold 1. Silverman, Chairman, Department of 
Geology, University of Montana, Missoula, MT 
59812. 

The deadline for applications is March 15, 1983. 
The University of Montana is an affirmative ac- 
tion/equal opportunity employer. 

Franklin- *nd Marshall Collcge/Petrologiit. Wc 

have a l -year position for the 1983-8-1 academic 
year will, the possibility that the posit ion m.tv lie ex- 
tended fur I additional year. The position is full- 
time involving up to 12 compel huuri/scincstci. 
Candidates would teach petrology (a ont- si- metier 
combined igneous and mtiuntorphic course) and ei- 
ther economic geology or a course in their speuahv 
Candidates would also teach imioduuorv physical 
geology once a year. Completion of Ph.D. prior to 
appointment it preferred but not csscnti.il. 

Franklin anti Marshall College has an active gcul- 
' ogv department which consists of 7 flill-liinr staff 
nieiubets and graduates J j iu.ijnis iw-i icai. I cach- 
ing «nd research facilities arc excellent including an 
automated XRF vacuum spectrometer. The college 
is a small (2000 students! four year liber.il arts insti- 
lutian. 

Candidates should scud resume and arrange for 3 
letters of reference and transcripts to Ik sent to: 

Dr. Stanley A. Mertzman, Chairman 
Department of Geology 
Franklin anti Marshall 'College 
P.O. Box 3003 
Lancaster. PA 1 760-1, 

Franklin and Marshall College is an equal oppor- 
tunity employer. 

Chemical Oceanographer. Assistant Professor, 
imr™ ,r *ck position Tur applicants with recent 
I h.D. and competence and interest In comeinpurary 

lll.l n n n rnnniltlru ... r\. . .! .ill 1 :.. 


— Y*.wmugrnpner. Assistant mnessor, 
imr™ ,r *ck position Tur applicants with recent 
l h.D. and competence and interest in comeinpurary 
marine chemistry or geochemistry. Duties will in- 
clude development or research projects and some 
teaching. Salary negotiable depending upon cxpciL 
cncc and qualifications. Submit resume and names 
and addresses of three references by 1 March 1983 
Jos G. Ross Heath, Dean, School of Oceanography, 
u "8 0r ' Stale University, Corvallis, Oregon 1)7331. 
ploys ‘^ rn,nl,vc ActiorVEqual Opportunity Em- 


Aislstant Research Occanographer/SIO. The 
Ocean Research Division of Scripps Institution of 
Oceanography invites [ihysical oceanographers to 
apply for a position as Assistant Research Oceanog- 
rapher. the research equivalent »f Assistant Proles 
sor (Ph.D. in physical sciences or equivalent degree 
required). Candidate must have strong background 
in applied ntathenimics and fluid dynamics; strong 
micresi in ocean dynamics; anti proven research 
and publication record in physical oceanography. 
This position is funded through ONR contract for 
two years. Appointment beyond two years is contin- 
gent on candidate obtaining extramural support. It 


Faculty Posit lon/Prlnceton University Department 
of Geological and Geophysical Sciences. We arc 
looking for an exceptionally creative individual in 


is expected that the majority of research effort dur- 
ing the two years will be devoted to the theory and 
analysis ol data on Kurashio variability. Salary 
range Is $22,900—326,800 commensurate on qualifi- 
cations. Position start date is approximately 4/1/83. 
Mease send resume and at least three references to 
Dr. Russ Davis, Chainnan, Ocean Research Division 
AOSO, Scripps Institution of Oceanography lEt. La 
JoIIb, CA 92093 by March 13, 1983. For aduitional 
information about the position contact Dr. Peter 
Niiler (619) 452-4 100. The University or California. 
San Diego is an Equal Opponunity/Alfirmativc Ac- 
tion Employer.” 

Assistant or Associate Profeaior/CSM. The Geolo- 
gy Department of the Colorado School of Mines in- 
vites applications for a faculty position commencing 
September I, 1983 as Assistant or Associate Profes- 
“ r pf Geology in the specialty of Paleontology ami 
Sedimentary Geology to teach courses at the under- 

S raduatc and graduate levels, direct theses and con- 
ttet research in these areas. The Ph.I). degree is re- 
quired. Salary is dependent upon experience. 

Tiie deadline for applications is April 15, 1983. 
Resumes and references should be mailed to; Dr. 

J. J. Finney; Head, Geology Department; Colorado 
School of Mines; Gnldett, Colorado 80-101. 

Colorado School of Mines is an Affirmative Ac- 
tion, Equal Opportunity Employer. 

Atmospheric Chemistry 8c Aeronoray Division 
(ACAD) and Scientific Computing Division (SCDp 
Ph.D. Scientist I or I). The National Ccntei for 
Atmospheric Research in Boulder. GO is seeking a 
scientist to establish and manage the scientific re- 
search in Incoherent Scatter Radar data base- Will 
interact with user and radar community to establish 
research project to insure appropriate scientific use 
of ri;ita base. Position requirements include Ph.D. 
degree or equivalent, research experience in .icron- 
uitiy physics, electronic engineering, dimosphcric 
science, or closely related held. Familiarity with she 
Inculicrcnt Scatter Radar techniques for measuring 
the properties of the ionosphere, mauneiosplteie. 
and atmosphere. Demonstrated higltlevcl »f skills 
in advanced FORTRAN programming, numerical 
modeling data reduction techniques, (level I III re- 
quites natiuiMl scientific recognition and dr-mu li- 
st rated leaflet ship skills in anfl promoting Incoher- 
ent Scatter Kad.tr research. This is -a term position 
subject in aniHi.il review and coruiniinl luiuling lor 
|>ru|eii. Send resume PROMPTLY m Kstliei lua- 

/■iit. M.AR. P.O Box IhuiMer, (X) mWJ nr 

call JUO-I !M -3 131 ext. V<1 gm infnrmatinn. 

NCAK is an equal <)|i|>oriiitiiiv/nl1ii iiutivc action 
employ et 

Naval Postgraduate School- The Department of 
Oceanography invites applications tor the position 
of Adjunct Research Professor in the Ocean Turbu- 
lence Laboratory. The successful applicant will be 
rcspoitsilih- fiir the ••TgauiMiHUt .uni mi.-u < -f 
oceanic turbulence ineasurenieiHs .« well as the in- 
IcrprctHtiou and reporting of the obtained data. 
The position requires a Pn.D. or equivalent ill Phys- 
ical Oceanography, 3 years or ptm-dorioral experi- 
ence witli ■xeanic nic.uu rent ruts and data interpre- 
tation, and some familiarity with turbulence instru- 
mentation. The Ocean Turbulence Laboratory is 
actively engaged in tile measurement and interpre- 
tation of oceanic turbulence data from a variety of 
environ menu obtained with several type of vehicles. 
The successful candidate will be expected to con- 
tribute to the growth and development of the scope 
of the research performed by the laboratory. 

Applicants should send a resume, siJlcmoni of re- 
search record and interests, and the names of at 
least three references to, Prof. Thomas R. Osborn. 
Code 680r. Naval Postgraduate School, Monterey, 
CA 93940. 

Applications will be considered until March 8. 
1983. Applicants should provide a curriculum vitae, 
three proTcisiunal references, and a statement of 

E rofcssional (research and instructional) goals.- Send 
tiers of application to: Professor Christopher 
N. K. Moocn, Chairman, Department of Oceanog- 
raphy, Naval Postorndunte School, Monterey, CA 
93940. Phone: (4(ffl) 646-2352/2533. 

An Equal Opporuinity/Affirniative Action Em- 
ployer. 


sistam Protestor. Rapid increases in understanding 
of the processes and history nf the earth's surficbl 
environment have come about through analytical 
and theoretical advances in many specialities, such 
as magnetic stratigraphy, clay mineralogy and geo- 
chemistry. seismic stratigraphy, isotopic and micro- 
analyticai studies of fossils ana sediments, sedimen- 
tation related to crustal tectonics, and mathematical 
analysis of suadgraphic and paleontological data. 

Wc seek candidates with strung interdisciplinary re- 
search interests in areas such as (hose listed, with 
the analytical skills and foresight to work effectively 
on the frontier. Within the department, the appoin- 
tee should be able to take responsibility for an area 
such as straiigraphy.-palconiology, or tedimentol- 

X , and provide a broad historical perspective. We 
a to back up this appointment by our program 
for a general expansion of laboratory facilities, as 
appropriate. 

Inquiries should be made to; R. A. Phinncy. 
chairman, at the above address, or by phone, (609) 
452-4 100. While later applications will be consid- 
ered. wc would like to have them by the Slst of Jan- 
uary, I9B3, or earlier, ir possible. Applicants should 
submit: resume, names of at lent three references, 
and a statement of research plans and priorities. 

Princeton University is an equal opportunity affir- 
mative action employer. 

Iowa State University of Science and Technology, 
Department of Earth Sclences/Faculty Position- 
s, Applications arc invited for a tenure-track Inuil- 
ty position in mineral tevturccs. Rank U at the as- 
sistant or associate professor level, dependent upon 
qualifications. The successful applicant will lie ex- 
pected in develop a strong research ami graduate 
student program in mineral rerources/cci unnnic ge- 
ology and will teach undergraduate and graduate 
onuses in this subject. An applied field orii-itiatii.ui 
is prclcrrrd. 

Iowa State has established a Mining and Mineral 
Resources Research Insiimte in nrdet to suppuii 
and develop research and education in mineral re- 
sources. An interdepartmental graduate ntinm in 
Mineral Resumes has also been established. In addi- 
tion to the appointment in the Depai tnmnl >>f Earth 
Sciences, there will be lull opjxrmmiiics m ituvrai t 
with these programs. 

Completion of the Plt.l). prior to aiipninuiicni is 
strongly preferred. In iiddiiuui. research ability 
shown by sillier jiublkatiuns .mtl'iir postdoc total ui 
im lust rial experience will be ,iu advantage. The po- 
sition is un rcullv available and is expelled In IjOriii 
iio later ih.ni So pi ei nl ier I'JHS. For application in- 
lorm.iiion. uk-ase write to: 

Hen E. Nordlie. Chairman 
Dt-wrum-m ni l ar ill Suencvx 
‘J'iJ Sricitu- l 
Iowa Uiiiieisnv 
Aines. Iowa .MMI1 1 

Iowa Stair L niveisiiy is an t-spial oppm limit v :if- 
liiinaiivc .Kin m eniplovei 

Marine GeophysicistTexas A&M University. The 
Department of t Kreanography of Texas AJfcM Uni- 
versitv will have an opening for a tenure track facul- 
ty member in Marine Geophysics beginning Septem- 
ber 1983. Preference will be given to candidates 

-..lib a •ii-'iin •I'l.iuiii.iH-., b.ulgi uuikI in ., wi,|r 

range ol geupnystc.il topics ana who have built in- 
terest and experience in marine rx plural ion. 

The successful applicant will be expected to teach 
undergraduate and graduate courses and to con- 
duct a vigorous research program in his or her spe- 
cially. The position is to be filled at the level of As- 
sistant Professor. A I'h.D. is required for this posi- 
tion. Salary* is negotiable depending upon 
experience and qualifications. 

Applicants should submit a vita along svilh a letter 
describing his/her research and teaching goals and 
names oltive persons for reference to Professor 
R. O. Reid, Head, Department or Oceanography, 
Texas A&M University, Gollege Station, TX 77843. 
The dosing date for applications is March 15, 1983. 

Texas A&M University is an affirmative action/ 
equal opportunity employer. 


Postdoctoral Research Associate Mineralogy. Ap- 
plications are invited for research in high-resolution 
and analytical transmission electron microscopy of 
minerals and their analogues. Experience in crystal- 
lography. materials sciences, or electron microscopy 
b desirable. Send resume (including transcripls), 
statement of research interests, and names of three 
references to Dr. P, R. Buseck, Department or Geol- 
ogy, Arizona Slate University, Tcmpe, AZ 85287. 
AsU b an EO/AA employer. 


AMOCO Foundation 
Ph.D . Fellowship 
Department of Geology 
University of Missouri- 
Columbia 

The Department of Geology Invites ap- 
plications for the Amoco Foundation 
Fellowship to support an outstanding 
Ph.D. Candidate in any subdiscipline of 
geology. This 3-year fellowship includes 
a generous stipend, waiver of tuition 
and fees, and substantial funding to 
support research. The Department of 
Geology has dynamic research pro- 
grams in sedlmentology, sedimentary 
petrology, low temperature geochemis- 
try, tectonics, geophysics, paleontology, 
and Igneous and metamorphic petrolo- 
gy- 

For application materials and additional 
information contact: 

Director of Graduate Studies 
Department of Geology 
University of Missourl-Columbia 
Columbia, MO 65211 
The deadline for application Is 
March 1.1983. 


GcophyilcIsts/lnaiUule Tor Gcophyalca, University 
of Tcxaa at Aualin. Application* arc invited for 
resenreh wicmui.t w-iih a Ph.D. in the general area' 
uf marine geciphyiics or i lieorciical WHiii'ilngv. Wc 
are particularly inicrctictl in innovative indivuliuk 
whu with in pursue a career primarily in research 
with some teaching anil graduate undent responsi- 
bilities Tile I minute Is located in Austin and oper- 
.lie* (luielv with die Dc pan mem ol liojUmii al S i- 
cuces nr the Lhiiversitv. It is .1 vigorous and growing 
group wilh interests in IwjiIi land nud marine gen 
phvsii.s Research facilities include a |U7* ship 
ccjiiip|icd with si.iie-nf-tiie-ars muliicliauncl ami 
high leMilinioii seismic relies lion aiiri cjUS veinuo 
rclractiun capabilities. 

Applicants should have a <tc-iiinimi.iK.-d .iliilits i< • 
do creative research. Roth midtarcer and receiu 
I'll Iks are encounigcd 10 uppls. Applicant dcuilil 
submit resume, ihc mimes of at lean duet- rvfci- 
cncc* and ;i siaieincnl uf rcseaicli pbuft and |irioi- 
nies la: 

A. E. Maxwell. Dirrcior 
Instil me uf C.enphvsiis 
Univcrsiiv of Texas ai Auiiin 
Austin. TX 78712. 

Uliilr lair npplfcanis svill l»e considered, w-e prefer 
lu ti.nf applicaitum in liand in April IV I'.iH.V 

The Umver.silv of Texas is an equal uppiiTiumiv. 
adir mu live aciion employer. 


fessor level in isotope geology. The applicant's field 
of specialty may be liable or radiogenic isotopes. 
The successful candidate will be expected to leach 
undergraduate ami graduate courses and conduct 
his/her own research program. 

Current research at the University of Wyoming 
includei: crustal evolution in the Archean and Pro- 
terozoic; the systematic of magma contamination; 
carbonate diageneds; fluid-rock interaction; and the 
tectonic evolution of comprcuionaJ and extensional 
orogcnic belts. We hope Ute successful candidate 
will complement there studies as well as develop a 
strong, independent program. Applicants should 
submit a vita, iranscnpu, a letter describing future 
research interests, and names of three references lo 


date for applications Is Februaiy 28, 1983. 

The University of Wyoming is an equal opponu- 
nily/alfirmatlve action employer. 



UNIVERSITY OF 
CAPETOWN 

Chamber of 
Mines Chair 
eochemlsfry 

Applications are Invited for Ihe above post (or 
pppolnlment on or as soon as possible after ; 
Uanuaryl9B4. 

The University wishes to appoint an 
outstanding geochemist of International 
stature In succession to Professor L H Ahrens, 
the previous Incumbent of the Chamber of 
Mines Chair In Geochemlstty. Applications 
are invited from geochemists wtm research 
experience and Interests in any field 0 1 
geochemistry. An exceptional research 1 
regard and the proven ability to provide 
scientific leadership ol the highest oalbre wffl 
be the most Important criteria by which 


geochemistry. An exceptional research 
record and me proven ability to provide 
scientific leadership ol the highest oalbre w 
be the most Important criteria by which 
candidates will be evaluated. 

The post Is (or permanent appointment 
subject to a three-year probationary period. 
Appointment will be made according to 
qualifications and experience on Ihe salary 
range R23 109 to R30 22$ per annum, 
Applicants should submit a lull resume and 
the names and addresses of three referees, 
whom the University may approach. 

Further Information may be obtained from 
the Registrar (Attention: Appointments 
l GfltaeL University al Gape Town, Private j 
|. Bag, Rondebosch, 7700, South Africa, J 
m. by whom applications (quoting ref M 
Ilk no. BM/311) must be received not Jm 
1||k later than 30 June 1983, , JmF 
UOTta an equal ’ 
opportunity. V ' 


employer. 1 - 


SENIOR RESEARCH SCIENTIST/TRAINING MANAGEMENT POSITION 
International Ground Water Modeling Center 

A position will become available July 1, 1983 for a Senior Geohydrologist to direct the International 
Ground Water Modeling Center (IGWMC) at Butler University's Holcomb Research Institute In Indianapolis, 
Indiana, USA. The IGWMC Is an International Information and training center for ground. water modeling 
which conducts a program In applied research on ground water modeling, organizes an annual series or short 
courses, provides assistance In workshops and seminars, operates a clearinghouse for ground water models, 
and publishes the Ground Water Modeling Newsletter . Negotiations are currently underway to Initiate IGWMC 
activities In cooperation with the Dutch research organization TNO by opening an office In Delft, The Nether- 
lands, In late 1983. An International policy group, assisted by an international advisory committee, provides 
oversight to IGWMC. 

The successful applicant will have a background In ground water hydrology preferably at the Ph.D, 
level. He or she must possess a minimum of five years experience In conducting studies of quantity and 
quality of ground water resources and should be acquainted with theory end application of modern ground 
water modeling techniques. Experience In 'project. management end training/education Is preferred. • 

As the senior management person In the H fjl M GWMC office , the Incumbent will manage the dally, activities . 
of the Indianapolis ofrice of IGWMC. Major duties of the position Include planning and Implementing IGWMC 
activities In the North, Central and South American region, facilitating Information tasks of the center, which 
Include Initializing and maintaining contacts with ground water modelers, researchers, rii*ld technicians and 
water resources managers, incumbent will. also provide oversight -of and participation In the Center's training 
programs and all technical tasks for the Center. Person will serve as general ground water specialist for 
other HR I environmental research programs. • 

‘ Person's Interested In applying for the position 1 should, before March. 31 , T9B3, : send tufrlculum vita and 
names of three professional references to: ■ _ ■' • • ■ ■ *• 

.Darrell R.' FlsheT ' . ■ 

Business Manager ll- - '■ 'll'-.-- 

, Holqomb Research Institute .11 I jl ! 

Butler University • • II I' . #1 

I rid |anapol Is, Indiana . '46208 . I 


But: Ier' UniVerai ty i s an equal opportuni ty employer. 1 • 


butler uNivwsnv 


I • • 
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Marine Geochemist. Tlic Marine Sciences Pro- 
gram. University of California at Sania Cruz, has a 
tenure-track position at Assistant Professor level, 
eflertive July 1983. Preference will be given to can- 
didates able to tontplcniunt and interact villi exist- 
ing murine science faculty In research areas such as 
seawatcr/fMriicle interact inns, early cliagcncsis. hy- 
drothermal systems anil seafloor vulcjnum, untl pa- 
leogeocheminry; but candidates in all fields of ma- 
rine gcwhemulry will be considered. The applicant 
will be cx|scctcd to develop a strong restart n pro- 
gram with n sea-going component, and leach under- 
graduate and grad it. lie lci tines. Send inquiries, ciir- 
ncuhim vilne, a statement or research objectives, 
anti Ihrce references by April I, ]«J83, Uv. Dr. K.VV. 
Dm land. Marine Science Search Commit tec, 272 
Applied Sciences Building. University of California, 
Santa Cruz, GA DJHHM. 'Inc University of California 
is an equal uppnrtun i t >7a (Fir mali vr action employer. 

The Pennsylvania State Unlvcrilly/Facullr Posl- 
tlona- 1 he Department of Geosciences indies ap- 
plications for three (3) Lenure track faculty posi- 
lions, winch are expected to remain open until Tilled 
by outstanding gcosclcnlhu in any of several Fields 
of specialization. The faculty rank associated with 
each position is presently open, although salary 
funds currently available arc julfiricniTar ri most 
one senior full professorship. Salaries, which arc 
competitive, will be rommcnsurate with the experi- 
ence .ind qualifications or the appointees. Tlic suc- 
cessful candidates must l», or have demonstrated 
the potential to become, naiionaliy recognized lead- 
ers hi their fierds. They mint aba have mt interest 
in teaching and advising graduate ami umlcrgradu- 
me students. Persons having an interest in coflabora- 
live research with other department faculty arc pre- 
lerred. Insiructunal and research areas in which 
particular needs have liecri identified include, but 
are not nccesinniy limited to: aqueous gmehmutri. 
with emphasis on low-temperature rock-water 
(groundwater) interactions; Ami<j UotoMlnut fitment 
frocftwuljy, with ctnphasis nit clement distribution 
systematic* and llieir geological applied lions; tntun- 
vt, with emphasis on glob.il gcopnyslc.il and scolon. 
real jirotcsws and observable nunHesiutions of * 
l hunt; Wrwza/oty g/ethenntij, with cninliniu on 
ipunlitaiive aunt Is t>T rurhnnuio petrology ur clav 
nimetuhigy; ,V-rit» mineralogy, with empli.iiii on pci- 

rnh.gtc.il miplkaiwms .if tcystollochcnmnl rttrthrS.li; 
»ml modeling nf rbruiuiciil earth processes using ap- 
|inipriatc |ibyalrj] ami iinuliemaiKitJ rcjtrrsonla- 

- 1 he Sft 11 ? "* ° r «o fill these three uosl- 

niris will be based m part on the extent to which 
their future research el forts will complement and 
lurihcr -strengllten our programs in Ccochcmisin 
anrt Mineralogy, Geology. and Geophysics. Quali- 
fied permits sTniuU. therefore, include a hncfdc- 
xnptitui of iltcir future icscaicli objectives with 
Ihcir icsnntls ami the names nf three references. 

■uid sain to: 

C.‘. Wayne Burnham. Head 

Department nf Geosciences 
lire Pctumlv.mw State University 
Sf)3-fi Dcike Building 
... n University Park, PA 115802. 
t lie reiiniyiv.sriii State University is Jit aflirma- 
uic jKlttiii/cquid npporiuriiLv employer. 

University of Kenlucky/Dcpartiuenl of Geolo- 
gy. 1 he Department uf Geology invites applics- 
l 2^n'! tn " rcJ »"* A Mutant Troresinr level 

. «r U M ap p; in,,,,cn,a arc fnr Kcol- 

ft'S’ 1 *° n,C ^P^'cntc »» industry 

Jvith quantitative techniques Is desired; Department 
has access to a variety of computational cl cnees Ac- 
ademic vine and names of three references should 
be sent to Dr. I.yle Sendlein, Chairman. &areh 

uf°KcmurLv ?i Office Twer, University 

Ji, •vyutiJcky, Lcxmgion, Kentucky 40506-0027, ’ 
Closing date is March l, 19*3. Both appmmnicnu 
are to commence in August 1983. but an carfier 
^ be considered!* Salary is negminble 

.gEaS""* Kcn4u P k » I " "• opportu- 
iitiy/.iilirmative action employer. 

Yale Unj I veralty. The Department of Geology and 
l.enphjsics so liens applications Rir a senior faciillv 
position in stable nntopc gcixlicmuir) with empha- 
sis on i, re deposnx. Applicants should have ;il lean 


Depsrtmenl of Geology/The University of Alber- 
ta. The Geology Department has a tenure-track 
faculty position available from July i, 1983. We in- 
vite applications from qualifier! individuals for ap- 
pointment ai the Assistant Professor level in the 
field of Stratigraphy. Preference will be given to ap- 
plicants who demonstrate an ability to pursue a vig- 
orous research program applying modem concepts 
and techniques m solving problems relevant to Pe- 
troleum Geology. The candidate is expected to 
teach advanced undergraduate courses in Stratigra- 
phy and courses) In his or her speciality, and to su- 
pervise M.Sc. ana Ph.D. students- A Ph.D. is re- 
quired. Current Assistant Professor salary range: 
j27 1 72o-$39,8M. 8 

Interested applicants should submit a resume, 
publications, proposed research, and names and ad- 
dresses of three referees to Dr- N.W. Rimer, Chair- 
man, Department of Geology. University of Alberta, 
Edmonton, Alberta, Canada TfiG 2E3. Closing dale 
Tor applications is AfarrA 15, 1983. 

The University of AlberlR Is an equal opportunity 
employer but, in accordance with Canadian immi- 

3 ration requirements, priority will be given to Cana- 
an citizens and permanent residents of Canada. 

Research AuodKe/Upper Atmospheric Phys- 
ics, The National Research Council (Canada) is 
building u mult i-lnsmi mem ground based 1 research 
fadtily called CANOPUS. One part of CANOPUS is 
a Data Analysis Network which will provide interac- 
tive access to the CANOPUS dam by scientists across 
Canada. A research associate position exists for a 
person who would be associated with implementing 
anti operating this network. This position will allow 
some Independent research on aspects or tlic 
CANOPUS data and the holder oT the position 
would be encouraged to undertake suen research. 

The position requires a Ph.D. in some aspect of 
upper atmospheric physics (preferably ground 
based) and extensive computer experience. Any re- 


r. 1 — si mum IMVCill least 

Ef &?n r ^ h a " d . ,rach, "B «pcrienre beyond 
I, Pli.P., wjih emphasis on tlic me or the light sta- 
P“ n *«. Mcionira, ledimemology 
and Mlcobicilogv as well as ore mineral deposits. 

” m ^ ual "Ppununiiv/alfirma- 
employer and encourages women and 
"ilfon ” mJnwils B m,, P s c °rapete for Lhu po- 

”'?*■ P^Wicaiirans. and the names of 
roaf. *houW be tent by April /, 

1983101 karl K. Turcktan, Chairman. Depanmem 

063 , r ph >’ ICi ' P O - B " 

Ist*'" 1 Position In Dynamics! Meteorology. 
The Department of Atmospheric .Sciences at the 
University of Washington announces a rcscarrh dci- 
silion for work on proWcms of iar«-icale dvTuntlcs 
anil transport in the stratosphere and mesosphere 
npp’iuui should have demonstrated 
capabiht) it duKttniitc sstithcs of atmospheric rircu- 
■ in aynanmal theory and modeling. l£- 

sit ion u fOT une year wtdi pusstbtlin uf extension to 

5 K a ”u' "** Juhr f. 1983. Candi- 

Preference to" C,ir,itW, " m viueand ' Utn Jcticrs 
,, . Prof. fonH.iv B. Leovy 

Department of Atniosnlieric SiiuKes AK-lll 
Uinverinv uf W'ashiiwhiu 
. r faille, WA 98195 

inforniHiuiii phune 2015-54^-10.32 

a ,,f ^"I'inglrot is au .ifliritiiiijvc 

avinui/ei|ii.il uppuit tinny cinphiw-r. 

ENGINEER III 

\ Geothermal System*) 

SSriiin Of exoarta nfeal EnBl * 

1 % tSZSFSl 

ass? 


22 OOE -, pwiinrrr^ 

it? ^pl2?£'” A «> 0 P/ E qual Opporturv 


trending on experience. The appointment will be 
Initially made lor two years and commences as soon 
as passible. 

Send resumes and the names of three referees to: 

Professor J. A. Koehler 

Institute or Space and Atmospheric Studies 

Univeraity of Saskatchewan 

Saskatoon, Saskatchewan S7N OWO 

Canada. 

Fhculty Posltlon/Department or Geology, Univcrel- 
ty of Illlnola at Urbtna-Champalgn. Applications 
arc solidtcd for a tenure track assistant professor 
posiuon in expeHmcnlal rock physics. The position 
Is expected to be Rlfe.| by Augfm 1983. Salary is 
open depending upon experience. We are seeking a 

i n? 11 "* 1 w l 10 15 inlcre,t « 1 In either britHe 
or hue i lie behavior of rocks and ihcir geological no- 
plicauutis. An earned Ph.D. is required. The De- 
partment of Geology, t) lc Materials Research Labo- 
"n E|, 8 ,n ' prm 8 CoficKC or the Uttiveni- 
U.5E 1 ^ hpr »? n cr cxcdlem research facilities for rock 

imlu w 5, } ldl l cs - f? r con, Idcn«ions. intcresicd 
Im|iiidu,ili should tend curriculum vitae, list of 
publications, research interests and the names of 
thwer more references by March 5. 1983 to- 
Allien T. Usui 

n - - ,)c ^. lmcnl «>f Geology 

University of Illinois at Urtana-Chaniuaign 
1,501 Most Green Street 
Urbana, Illinois GIRO I 

■ r • • P111 . 2l7 sS3 -7732. 

“ an "i” 1 


THEORETICAL OR 
EXPERIMENTAL SPACE PLASMA 
PHYSICISTS 

NASA-MARSHALL SPACE FLIGHT CENTER 
Huntsville, Alabama 35812 

Two positions in theoretical or experimental space 
plasma physics are available in the Magnetospheric Physics 
Branch of the Space Science Laboratory at NASA's Marshall 
Space Flight Center. Either theoretical or experimental 
backgrounds will be considered with a preference given to 
theoretically oriented researchers to complement the exten- 
sive experimental activities of the branch. The Magneto- 
spheric Physics Branch is involved in the analysis of low- 
energy plasma data from the ISEE, SCATHA, and Dynamics 
Explorer satellites, from sounding rockets, and from the 
Space Shuttle (STS-3). In addition, the group is presently 
carrying out the joint development of a variety of active 
space plasma experiments that will be flown on Spacelab 
One, Two, and Six. 

Salaries range from $34,930 to $41,277 per annum, 
depending on experience. 

Interested applicants may contact Dr. Charles R. 
Chappell at the Marshall Space Flight Center (205-453-3036). 
Forward resumes to the following address not later than 
March 1, 1983: 


NASA-Marshall Space Flight Center 
Space Science Laboratory 
Attn: Dr. Charles R. Chappell, ES51-R2 
Huntsville, AL 35812 

(\JA5A 

An Equal Opportunity Employer U.S. Citizenship Required 


The Public Service of Canada is 
an equal opportunity employer 


La Fonclion publlque du Canada offre 
dea chances dgales d'emplol 6 tous 


Research Scien tist/Marine Geophysicist 

Snlnnr 


Salary: $26,315 to $47,088 
Ref, No.: 82-NCRSO-EMR-19 (401 U 

Energy, Mines and Resources Canada 
Geological Survey of Canada 
Dartmouth, Nova Scotia 

Duties ' — 

The Geological Survey of Canada Is seeking a 

O^npm*S 80Phy8lCl8t t0 Cafry OUt Or, 0 ,nal and 

r ®s 0arch programs. These programs 
wtnn ~ ° 0Ophy8,oal a,udlea of tha earth and Hs 
SSrS 68 ' Particularly by the development 
and testing of theoretical models where such 
Pfograme have specific applications to the practical 

S" 688 0f cont,nen,al maf 0'n development, 
such as Its resource potential. Some research 

SSr*?K?l ay .? 0 , totally hde P endart . but others must 
provWe theoretical geophyaloal input to programs 

afready underway at the Atlantic Geoscience Centre 
dlrected Awards the Investigation 
pifBrn 1 ? 0 * 11 !? °u 9ln of continental margins off 
Extern Canada and the Arctic, basin analysis and 
hydrocarbon Inventory of Eastern Canada, and 
quaternary marine geological processes. The 

nativity, Initiative 
and cooperatlyeness In carrying out auch work and 
must communicate its reauits effectively. 


mathematics or a related field; or a leaser degree with 
research experience and scientific productivity 
equivalent to that of a doctorate degree. 

Clearance number: 112-299-012 

Language requirements 

Knowledge of English Is essential. 

Additional Job Information Is available by writing to the 
address below. 

Tout renselgnement relatlf d ce conooura est 
aisponible en frangals et peut Stre obtenu en Acrlvant 
a I adresaa sulvante: 


Qualtfloatlons 

^S n I r0m a , recoonbed unlvera| ty with a " 
dootofate degree In geophysics, geology, physics, 


jroce ^ How to apply. 

/, creativity, Initiative ^2? Qlrlln?' r6aumd t0: 

*£££! WOrk ard PubMc Servle^c Re ® , ? n 8t<l,f,n fl OUIcb 
. c 8arv ! c « Commission of Canada 

300 Laurlor Avenue West 

university with a - . ?! a ^ a ’ 0niBTl ° QM7 

aeotogy, phyaics, . ' ■ 

P/aase quote the appkMble refereno6 number at aff fifties. . . : : : 


//// 

Advertising 

EOS' weekly frequency means rapid 
publication and delivery of your 
message. 

Communications in EOS result in 
accelerated sales and recruiting . . . 
plus a higher level of awareness of 
your product or service. 

If you are impatient for results, 
weekly exposure in EOS is the 
answer. 

Call Robin Little 

Toll free 800-424-2488 ^ 

She thinks impatience 
is a virtue, 


Physical Occanographer/Compuler Program* 
mer, The Florida State University is seeking appli- 
cants to help carry out advanced research that in- 
volves nuinorical modeling and time series analysis. 
Candidates should have an M.S. in physical ocean- 
ography or computer science and experience with 
principles of ocean rircnlntion modeling and ocean- 
ographic data processing. Experience on CDC main- 
frames plus Fortran IV is particularly desirable. Po- 
sition available to start immediately. Rank is Re- 
search Assistant. Salary will be competitive 
according to training and experience. Semi resume 
and professional references by March 28. 1983 to V. 
Hsuch, Department of Oceanography. Florida State 
University. An alTirmaiive action/cqual opportunity 
employer. 


Faculty PosllionsTThe University of Iowa. The 
Department of Physics and Astronomy anticipates 
one nr two openings for tenure-track assistant pro- 
fessors or risking professors of any rank in August 
1983. Preference will lie given to experimentalists in 
any area for the tenure- track positions. Cunent re- 
search interests include astronomy, atomic, con- 
densed matter, elementary pari irle. laser, nuclear, 
plasma, and space physics. The positions involve un- 
dergraduate and graduate teaching, guidance of re- 
search students, and personal research. Interested 
persons should send a rfrsuint and a statement nf 
research interests, and have three letters nf recom- 
mendation sent to Search Committee, Oepaitmetil of 
Ph}itu and Aslroutm'i, The Uiuivnifv of /ouy. Iowa 
Ciri. M 52242. 

The University of Iowa is an equal opportunity/ 
affirmative action employer. 


Virginia Polytechnic Institute and Slate Univeral- 
ty /Structural Geologist. The Department of Geo- 
logical Sciences invites applications for a tenure- 
track position in Structural Geology at the Assistant 
or Associate Professor level. The position involves 
teaching at the graduate and undergraduate level 
and supervision of graduate student research. Can- 
didates should be process-oriented with interests in 
field related problems. A Ph.D. and strong research 
potential arc required. Closing date for applications 
is April 13. The position is available from Septem- 
ber T. 1983. H 

To apply send a vita with list of publications, sum- 
mary ol present and proposed research and the 
names ol three references to: Kenneth A. Eriksson, 
Chairman of Search Committee, Department of 
Geological Sciences, VP1 tc SU, Blacksburg, VA 
24061. 

Affirmative Actlon/Equal Opportunity Employer. 

Poaltion in Petrology/Rice University, Houston, 
Texas. The Department of Geology lias a tenure- 
track opening beginning July 19SS with starting lev- 
el of appointment depending ori the experience of 
the candidate. The faculty member is expected to 
establish, or continue a vigorous research program 
In petrology and to participate in teaching in miner- 
alogy-petrology. Research areas In which we are po- 
tentially interested include: igneous petrology, 
melamorphic pelrt'lqgy, ore deposition, experimen- 
tal petrology, interactions of fluids with rocks and 
sediments, isotope geochemistry, but other special- 
ties are not excluded from consideration. Available 
research facilities of the Department include: clcc- 
tron-microprobe, iCP-spectmgraph. Ar-Ar dating, 
and stable light isotope mass-spcctromeiry. Send 
curriculum vitae, a statement of planned research, 
and names of at least three references to Dr. A. W. 
Bally, Chairman, Department of Geology, Rice Uni- 
versity. P.O. Box 1892. Houston, Texas 77251. 

Rice is an equal opportunity employer. 


STUDENT OPI’GRTUNITIES 

Graduate Scholarships in Gcophysics/Unlveraity of 
Wyoming. 

Amoco and Chevron Fellowships 
M.S. and Ph.D. levels 
L T p to $ 1 0.500/year plus tuition 
Research support 

Research and Teaching Assisiantslilps 
S5, 300-7 ,200/acaJeinic year 
$2, 500 summer stipend 
Tuition 

Hill Fellowships 

Variable siqrcmls 

Areas of geophysical research at Wyoming: 

Reflection seismology 

Gravity and magnetic potential field studies 
Physical properties 
Pafccimagnctism and rock magnetism 
Thermal processes 
Crustal structure and magnetism 
Tectonic modeling 
Seismic data processing 
Contact: Dr. Kevin P. Furlong 

Dept, of Gcology/Gcophysics 
University uf Wyoming 
PO Box 3000 Univ. Station 
Laramie, \VY 8207 1 
307/766-4379. 

Graduate Fellowships In Coastal and Continental 
Shelf Sedimentation. The Geology Department of 
Dalhuusie Univci-sity invites applications for gradu- 
ate fellowships leading to M.Sc. and Ph.D. degrees 
with specialization in ine field uf coastal and conti- 
nental shelf sedimentation. Potential research areas 
include shurcfacc and sediment processes, instru- 
mentation for sediment transport undies and con- 
struction of coastal furies modes. Opportunities exist 
to take part in the upcoming Canadian Guasial Sedi- 
ment Study and to gain scientific cmise experience 
on research vessels from Bedford Instil me of 
Oceanography. Awards tuver u calendar year sti- 
|*cud and are' valued, after fees ate deducted, be- 
tween SG500-S800U. Fur further information or up- 
ptiraiiun please write: 

Dr. R. Boyd 
Geology Department 
Dulhnusie University 
I lulifux. Nova Scotia 
CANADA B3H 3)5. 


Graduate Research Asslitantahipi Available/De- 
partment or Meteorology, South Dakota School of 
Mines and Technology. Several graduate research 
nssistamships are available beginning Fail 1983 in 
the areas uf mmieriral cloud modeling, cloud phys- 
ics, weather modification, radiative transfer, radar 
meteorology, mcsunictcorulugy, and air pollution 
chemistry and physics. Graduate studv can lead to a 



.•'■/as 




Announcements 

Exploration Geophysics 

.'Complex Geology: A Geophysical Chal- 
Jfilg*'* U »lu- tli'-nu- r..r rln- H'lli \nnii.il 
Meeting of the Midwest Society of Explora- 
tion Geophysicists to be held in Denver 
March 6-9, 1983. The meeting’s organizers 
expect 60 technical papers in categories dutl 
encompass case histories; data prosussing; 
niagncioielUirics, gravity, and magnetics; 
modeling; seismic Inventions; three-dimen- 
sional geophysics; and vertical seismic profil- 
ing. 

Full sessions will address vertical seismic 
profiling and the three-dimensional seismic 
techniques. Several nonseismic papers to be 
discussed include noncouvcmional techniques 
such as radiometrics. 

For more information, contact the Denver 
Geophysical Society, P.O. box 5228TA. Den- 
ver, CO 80217 (telephone: 303-425-5584). 

Planetary Sciences 

The 15th Annual Meeting of the Division 
for Planetaiy Sciences (DPS) of the American 
Astronomical Society (AAS) will be held Octo- 
ber 17-20, 1983, in Ithaca, N. Y. Contributed 
reports from all areas of planetary science are 
welcome. 

Titles for contributed papers must be sub- 
mitted no later than August 1, 1983; abstracts 
in the usual AAS format are due August 15. 
Send titles and abstracts to the program 
chairman, Steven J. Ostro, Space Sciences 
Building, Cornell University, Ithaca, NY 
14853. Questions regarding travel and ac- 
commodations should be directed to the local 
arrangements chairman, Joseph A. Bums, at 
the same address. 

The Department of Astronomy and the 
Center for Radiophysics and Space Research 
at Cornell will host the DPS meeting. 

Ozone Symposium 

The International Ozone Commission of 
die International Association of Meteorology 
and Atmospheric Physics (IAMAP) will hold . 
u !! e . xl Q ua drennial Ozone Symposium In 
Hmkidiki, Greece. September 3-7, 1984. 

The program Includes discussions on re- 
cent developments in observational tech- 
niques; analysis of both surface-based and 
satellite ozone observations; chemical-radia- 
live-dynamical mode! calculations; observa- . . 
dons of relevant trace constituents and their' 
budgets; laboratory measurements of chemi- 
. constants and absorption cross-sec- ' 
dons; interaction of ozone and circulation; ra- 
mation topics relevant to atmospheric ozone;; 
ozone-climate interaction; non-u rban tropo- ' 
spheric ozone; and future directions: .Invited ; 
and contributed, papers- wijl be delivered In 
bout oral and poster sessions. ' ;• 

cor more information, contact, by June l, ' : 


1983, Cliimiis S. Zemins, Ch.ui man. Lm.il 
Organizing Com mil ice. Physics Department. 
Campus llox 149, Univcisity ul Thessaloniki, 
Thessaloniki, Grecte. Send a tupv nf vuur re- 
quest to C. 1). Walshaw, Secretary, Interna- 
tional Ozone Commission. Clarendon Labora- 
lots. LTiivci*ii\ "I Oxford. Patk. Kn.td. n A . 
ford. OXI 31’U. U.K. 

The deadline for abstracts, which in list be 
in English or French, is February I. 1984. 
Contributors will be notified ul the accep- 
tance or their papers in April 1984. 

The symposium is cosponsored by the 
Commission nf the European Cuinimiuilics, 
the Academy of Athens, and the World Mete- 
orological Organization. 

Reflection Seismology 

The International Symposium on Deep 
Structure of the Continental Crust: Results 
from Reflection Seismology will be held June 
2G-28, 1984, at Cornell University in Ithaca, 
N.Y. Among the topics to be covered are the 
results of seismic reflection profiling of (he 
deep continental crust in countries through- 
out i he world; structure of orogenic bells; na- 
ture of the Moho; mechanisms of continental 
accretion; and state-of-ihe-ari techniques in 
deep seismic reflection profiling. The Cornell 
geological sciences department is sponsoring 
die conference. 

For additional information on the confer- 
ence, the submission of abstracts, or registra- 
tion information, contact Muawin Barazangi, 
Conference Coordinator, Department of 
Geological Sciences, Cornell University, Itha- 
ca, NY 14853 (telephone: 607-256-041 1; Tel- 
ex: 937478). 

Cretaceous Climates 

The Geological Society of America (GSA), 
with the International Geologic; Correlation 
Program, will sponsor a Penrose Conference 
entitled 'Cretaceous Climates' October 2-7, 
1983, in the Colorado Rockies. 

Many hypotheses haye been presented to . 
describe or explain warm, equable, 'Ice-free' 
geologic periods. The Cretaceous period ia.ojT 
particular interest because it is the largest . 
contrast from the pireseni-day 'glacial' regime 
that can be well documented. As siicli, Cretar 
ceous paleodimatic studies have implications 
for a wide variety of'problems In the geologic 
sciences and for dimate in general. In' order 
to develop belter Interpretations, test hypoth- 
eses, and. formulate climate mofiel experi- • 
menu, it is neceiSary to develop mgltidis- , ■ 
dplinary assoriations, to. take fuji advantage of 
the Cretaceous geologic record ; and modern' ■ 
Concepts of oceanic 3nd p atmospheric process- 

es- • ' i • 

; (One. major objective of the conference, is to 
bring together stientisis from a diverse group; 
of geologic disciplines: actively working ori ! : 
problems directly related to.: Cretaceous pa* . . 
leodimates. The geologic retard of Cretan 


ccuiiSilinialoliigy, unhiding p.ik-ohnt.iiiv, 
vertebrate |nileijtiiul<ig>, mkropnleuniulngy, 
sciliincnltatgv, ami isotopic geodicntisirv. 
will he a major focus. This locus will include 
a global coverage of the geologic record In- 
corporating data from continents, epironii- 
ii'.m.il A-.r» .iml -heir tcgi>>ns. and the imr.w 
and deep oceans. 

Cretaceous paleogeographv and plate re- 
cotisi ruction will be a second focus. The con- 
ference also will take advantage of recent 
dlmic model experiments llmi are based on 
the physical laws that govern the atmospheric 
and oceanic circulation. 

A one-day field trip io the Pueblo, Colo.. 
area will be held in the middle of the confer- 
ence to examine a complete Cretaceous sea 
level cycle and the associated biologic and cli- 
matic record. 

Applications should be sent to Eric Barron, 
National Center for Atmospheric Research, 
P.O. Box 3000, Boulder, CO 80307, by June 
), 1983. Those desiring to nit end the confer- 
ence should include a brief description of the 
topics they wish to contribute or the reason 
for attending the conference. Other confer- 
ence convenors include Wiliam Hr)' (muse- 
um, Unviersily of Colorado, Boulder) and 
Erie Kauffman (department of geology, Uni- 
versity of Colorado, Boulder). 

Geophysical Fluid 
Dynamics 

An international, meeting entided Turbu- 
lence and Predictability In Geophysical Fluid 
Dynamics and Climate Dynamics' will be held 
June 14-24, 1983, in Varenna, Italy. It is of- 
ficially designated as a course by the Italian 
Physics Society, which is the mqjor sponsor. 

The course addresses itself to advanced 
graduate students and junior postdoctoral sci- 
entists suidying or active in the atmospheric 
and oceanographic sciences and related disci- 
plines. Topics will Include experimental, nu- 
merical, observational, and theoretical results 
about fully developed turbulehce, its onset, 
and its predictability. Quasi-jjeosirophic, 

E lanetary, mesojcale, and microscale turbu- . 

nde in the atmosphere and iti‘ the ocean will 
be emphasized. The dynamics or climate and 
predictability on various lime stales will be 
discussed in the same context. : 

Prospective participants should write to R. 
Benzi, scientific secretary of the course, Gen*. ' 
tro Scientific!) IBM, Via del Giorgione 129, , ■' 
i00147 Roma, Italy. A vita arid two letters of 
recommendation should accompany applica- 
tions from junior candidates. Some limited . 
travel support mil be available for junior par- 
ticipants with nq other source of travel funds.-. 
A small number oPsenior observers also caii 
be accorrunodated. These potential partici-. 
pants should also write to Benzi and, if ihcy . 
wish, may include a vita and lift, of publiqa- ♦ 
dona. Applications should be mailed by ' 
.March 15. The total number of participants is 
limited to 70. ' ■ 
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Master nl Science degree in Meteorology at 
SD5M&T as well as a I'h-D. through a cooperative 
program with Colorado State University. Current 
areas of research emphasis include: l) numerical 
cloud modeling ai the single-cloud and mesoscale 
level, including acid rain formal ion, 2) design and 
evaluation of field experiments and operations in 
weather modification, including hail suppression, 3) 
aircraft and radar investigations of thunderstorms. 
4) radiation and remote sensing from sate! files, 5) 
mesosrak data analysis, and fl) analysis and source 
apportionment of atmospheric particulate matter. 
Stipends for the nine-month academic year vary 
from $4,400 to S5,6Q0. Full -time summer employ- 
ment generally is available- For further information 
contact Dr. Brian! L. Davis. Acting Head, Depart- 
ment of Meteorology, South Dakota School of 
Mines and Technology, Rapid City, South Dakota 
57701 -3995 (telephone 005/394-2291). 


SERVICES. SUPPLIES, COURSES, AND 
ANNOUNCEMENTS 

Strain Measurement! Techniques and Tectonics 
Implications, Sponsored by tlic Structural Geology 
and Tectonics Division. J.G. Ramsay: Geolo- 
gischcs Imtltut, ETH 7cnirum Zurich, Switzerland 
and R. Kligficld, Department of Geological Sciences. 
Lfiiiveraity of Colorado, Boulder, Colorado, LISA. 

Over the past ten years many nev. practical tech- 
niques far measuring ruck strain hare been devcl- 
o|>c<1 and, os a result of these sLudics, major ad- 
vances have been made in our understanding of the 
significance of small and large scale features of icc- 
tonicaiiy deformed rocks. The shun course will re- 
view the reluii unships between displacement and 
strain, and discuss the most pr.iclical wavs that 
strain cun be determined in the held and in the lab- 
oratory. Particular emphasis will be given L» an 
analysis of strain variation over a wide range ol 
scales and to a discussion uf tlic significance «,F these 
variations in terms uf i monks processes. 

The course will begin on Thursday evening. No- 
vember 3, and will eml at iiimui on Saturday, No- 
vember 5. lectures nml workshops will lie hckl at 
the Indiana Memorial Union, Lhiivcrsiiy uf IndLina. 
Bluuiuiiigton. Indiana, and ntcumninduiions will In- 
al a nearby hotel. The fee uf 3 1 50 intitules: lecture 
miles, charter bus iTans|Xirialinn I rum India najn ilis 
to Bloomington on Nuvcmlier 3 and return to thc 
luilianapolix airport un Novel nher .1, all iiiimU ex- 
cept breaklasis. and lodging. 

Ai lci id ante will be wro/h limited in -IN partici- 
pants. l'lcjse make ymu plans now instijciid iliis 

0 in standing short course. Details rogartling applica- 
linn procedures will be annum icc-tl >n die July issue 

01 die Diusinn Newsletter and the August issue ol 
News and Infcu mat ion. In die interim plc-ust- ad- 

■ 1 1 css all inquiries to Roy Klig field. 


FIFTH CONFERENCE 
ON THE PHYSICS OF 
THE JOVIAN AND 
SATURNIAN 
MAGNETOSPHERES 

Cambridge, Massachusetts 
June 21-24, 1983 

Saaslona: on satellite effects on the magneto- 
sphere, interaction ol the magnetosphere 
with rings, duel, and satellite surfaces, radio 
and plasma wave emission in relation to par- 
ticle and field structure, energetic pedicles, 
magnetospheric configuration, dynamics, and 
energy budget. 

Invited end Contributed Papers 
Abslract Deadline: March 15, 1983 
Further Informatron; Jupder/Sslurn Conference 
do Prof. H. 3. Bridge, 37-241, 

Massachusetts Insfllule ol Technology, 
Cambridge, MA, 02139, (817) 253-7601. 


In addition to the Italian Physics SocieLy. 

(lie course is sponsored by the Italian Minis- 
try of Public Instruction, the Consiglio Na- 
zLonale delle Richerche (CNR), the U.5. Na- 
tional Science Foundation, the National Aero- 
nautics and Space Administration, and the 
American Meteorological Society. 

Lake and Reservoir 
Management 

The North American Lake Management 
Society will sponsor an international lake and 
reservoir management symposium October 
18-20, 1983, in Knoxville, Tenn. 

Symposium objectives include presenting 
slnte-ol-lhe-art lake and reservoir manage- 
ment techniques; exchanging information 
among researchers, managers and users; 
identifying research arid management needs 
and goals; and identifying the role of specific 
lake and reservoir management policies in 
the overall use of the resource. Among the 
sessions planned are water quality assessment 
methods; watershed management; modeling 
techniques and innovations; acidic precipita- 
tion effects on. Surface waters; agricultural 
runoff and water quality; urban runplT arid 
wafer quality; apd political realities of lake 
management. ■ . 1 . , 

■ Abstract submission deadline is March 31,. 
1983. Length shpuld be limited to two dqu- 
ble-spaced pagqs. Papers From principal jn- 
, vesiigatbra ana students are welcomed. Those 
prepared by August 31, 1983, and presented, 
at. the meeting: Will be published in a proceed- 
ings. Abstracts should be sen l to Lowell Klts- 
sig, College;.of Natu.ral Resources, University 
of Wisconsin, Steven's Point, WI. 3448 1 (Lele- 
plione:'.7 1 5r346-3783). Iqtercsted persons not. 
presenting a paper but wish additional infor- 
mation about the symposium should, contact . 
Wayne Pop'pe, Tennessee Volley Authority, • 
24840! Building, ChaUanooga, TN 374ul 
(telephone; 615-75 1-7333)., : '. 
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1983 AGU 
SPRING MEETING 


May 30- June 3 


The l'JK3 Spring Meeting of tlie American 
Geophysical Union will lie held in Baltimore 
rrnni Monday, May 30, to Friday, June 3, nl 
(lie Baltimore Cunveiiiinn Culler. The con- 
vention ccnicr is linked by an elevated petles- 
iriau walkway lu Harlxir Place, a develop- 
niciit of colorful and unique bouLiques and 
restaurants overlooking Baltimore hurimr. 

Hotel Accommodations. Blocks qr rooms 
are l>eing hckl at the Hilton. the Hyatt Re- 
gency, the Holiday Inn, ihe Howard House, 
and the Harbor City Inn for those nitending. 
Read the housing application and mall the 
completed application form to the housing 
bureau early to ensure reservations at your 
preferred hotel. 


Reg i s Iral ion. Everyone who attends the 
meeting must register. Prcregisi ration (re- 
ceived by May II) saves yon time and iiiuucy. 
ami the fee will he refunded if AGU receives 
widen notice nf inability in attend by May 
2fi. Regis hat ir id rates areas follows: 


Pre- 

rcglsirailuii 


Mtii liter 
Slufipiti 
mm ilicr 
N'niiniritilier 
-Mm lent 
iniiiiiii-iulx'r 
IUii nil 

wiiini iiici iibcr 


Registration Tor I day only is available at 
one half of the above pretegktratioit rates, ci- 
Uier in advance or at the meeting. Members 
of the American Meteorology Society. Lhc 
American Society of Photogram me tiy. Union 
Geofisica Mcxicaiut, and the American Con- 
gress on Surveying and Mapping may regis- 
ter for the meeting ai the AGU member 
rates. 

The difference between member (or stu- 
dent member) registration and iionmember 
registration may be applied to AGU dues if a 
completed membership application is re- 
ceived at AGU by July 25. 1983. Current 
AGU annual membership rales me $20 for 
members and $7 for student members. 

To preregister, fill out the registration 
form, and return it with your payment to the 
AGU office before May 1 1. Your receipt will 
be included with your preregisi ration materi- 
al at the meeting. Preregistrants should pick 
up their registration material at the preregis- 
(ration desk at the Convention Center. Mon- 
day through Friday hours are 8 A.M, to 4 
P.M. On Sunday, May 29, registration hours 
arc 5:30-7:30 P.M. in the lobby of the Hilton 
Hotel. Complimentary badges for guests not 
attending the scientific sessions will be avail- 
able at (he registration desk. 

Transportation. For the visitor arriving at 
Baltimore- Washington International Airport 
(BWI), it is only an 8-miic ride to downtown 
Baltimore, lie sure to read site special an- 
nniinccment about discounted airfare, which 
also applies to flights to and from Washing- 
ton air|>nrij. 

Scientific Sessions. The preliminary pro- 
gram with abstracts will Ik published in Eos. 
May 3. All scientific sessions will he held at 
the convention center. 
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1983 AGU 
SPRING MEETING 


May 30- June 4, 1983 
Baltimore, Maryland 


HOUSING APPLICATION FORM 


HijUMruj C'XikIiiuKoi 
AC»i l r.pnn.j Mr-uling 
U ittitiMiir ilijuving Bureau 

I I ;i'.l lY ill UlitiOl 
I iii it* 1 1 ii ii*;, M.iryliind 2)202 


PARTICIPATING 

HOTELS 

Hyatt Regency 

300 Light Street 
(301) 528-1234 


May 30- June 3 
HOTEL ACCOMMODATIONS 


READ CAREFULLY: 


HOTEL 

CODE ROOM RATE8 

HRDT Single. $58.00 

Double: $66.00 
Twin: $68.00 
Extra person: 
$15.00 


REQUESTOR 


□ 

□ 

□ 

LAST NAME 


n 

n 


NAME OP COMPANY OR FIRM 


Baltimore Hilton 
101 W. Fayette Slreel 
(301) 752-1100 


Single: $51.00 
Double: $61.00 
Twin. $61.00 
Exlra person: 
$ 10.00 

Parlor + 1 $150.00 
to $190.00 
Pailor + 2 $200.00 
to $250.00 


STREET ADDRESS OR P.O. BOX NUMBER" 


jxrixrn 

xa.iixn 


COUNTRY 


□ urn min 
DU cm rrm 


AREA CODE 


Holiday Inn - Downtown HIDT 
301 W. Lombard Street 
(301) 685-3500 


PHONE NUMBER 


Single: $39.00 
Double: $47.00 
Twin. $55.00 
Extra person: 
$10.00 


Howard Houaa Hotel 

8 North Howard Street 
(301) 539-1680 


Harbor City Inn 
1701 Russell Slreel 
(301) 727-3400 


Single: $33.00 
Double: $38.00 
Twin: $42.00 
Parlor + 1 $ 52.00 
Extra person: 
$10.00 


PART II 

INSTRUCTIONS: ^ect THRFE ^el/Moteis of your choice from the list of participating facilities, 
men enter the appropriate code letters In the boxes below. 

|- ^ 8T | !H0I | CE - | ^SECOND CHOICE ^ ^ THIRD CHOICE 

HOTEL CODE HHtr rnne 


THIRD CHOICE 


HOTEL CODE 


HOTEL CODE 


Single: $32.00 
Double: $37.00 
Twin: $37,00 
Exlra person: 
$5.00 


-ta-uu 

PARKING ;HyaH/$ 0 .oO‘ Hllton/$ 2 . 60 * Holiday Inn/lrae 
Hartior city Inn/lree - (location requires car 
or bus transportation to Convention Center) 

* Subject to change, 

inSKjal' hotel? 1 " ’iff "l? 1 ? dlrflC,ly to re 0 |s,ran, s by the 

Sms ® r , conli "™ llon hss b66n 1 . 

di,rr canrallat,ona «houW be made ™ih Ihe hotel . 


ch°o{oe8 R arZ^ S S ln ” F ' r ,? t Come Flrst Serve" order and If none of your' 

arranoed by vour cmwantlln 8 ' 80 , ' y be assigned based on a referral systeifl , 

application mav h. S 1." ° rfl ! n , z6r ' A out ' 0 « date'la In affect and your 
application may not be processed If received after 14 days prior to your arrlvsl dale 

* AGU housing registration deadline Is April 25 . S 


■ I III . . |. • • 

INSTRUCTIONS: 1 . Select type room desired with arrival and departure dates 

3 fl mnL Ll f ™' 1 ’ 95 °' ALL PBraons occupylng room , i , 

two double bsds. Pe0Pl ° Share 8 room ' oheck twln «ni Ute hotei will assign ../j 


CHECK ONE 


^11 your completed form direotty. to: 
Housing Coordinator . : 

AGU Spring Meeting' 

Baltimore Housing Bureau ■ 

1 East Frail Street; ' I 
Baltimore. Maryland 2)202,; . 


□ SINGLE (Room with one bed one par I \ 

P DOUBLE (Room with on. bMj two p.rton.) - 

D TWIN {Rown with two bwl, two peraon.) DflR.Miir.bat, 
p P*1(l^lorp|i»on*^rooinsu!i«i 
I D P + 2 (Pwrtof plus two-bedroom aultp] : Arrt Wl Tlipe . 

1 O EXTRA PERSON . 


Pay.' ‘ aUB8 ' NflmM (pf ^. 1 LailNeme First) • 


~MO DAY 


F0HM F 0R Vour records' j 


tjuaranteed aWval. If so; £ 
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Social Events. An Ice Breaker un Mon- 
day evening ai the convention center \\ the 
opening social event of the meeting. 

Complimentary refreshments will be served 
daily in Exhibit Hull A. Coffee breaks are 
from 0:30-10:30 A.M. and beer breaks from 
2:45-3:45 P.M. 

Awards Ceremony and Reception. The 
Awards Ceremony will be held in die Frauds 
Scou Key Ballroom of the Hilton Hotel at 
6:00 P.M. on Wednesday, June 1. All meeting 
pavucipauU are invited and arc urged to at- 
tend. A Reception will follow the ceremony: 
you can meet and congratulate those being 
honored and share a glass of wine wiih them. 

President's Dinner. The President's Din- 
ner iu honor of the medalists, awardees, and 
fellows will begin at 8:00 P.M. at the Hilton. 

It will be a more lavish and formal affair; 
black Lie is optional. Tickets for the dinner 
are $25 per person. Purchase your tickets 
with your preregistration. 

Exhibits. The exhibit area in Exhibit Hall 
A, will open 9 A.M. Tuesday and will remain 
open through Thursday between 9 A.M. and 
4 P.M. 

Exhibitors confirmed to date are: 

Academic Press Inc. 

American Geophysical Union 
Defense Mapping Agency/HTC. 

Elsevier Science Publishing Company, Inc. 
Nature's Own 
Kiuemctric5, Inc. 

Phoenix Geophysics Ltd. 

Sapphire Instruments 
Scfionstech Instrument Cn. 

Tcledync Gemech 
Terra Technology 

U.S.G.S. 

Business Meetings and Section Lun- 
cheons. The AGU Council will meet Tues- 
day, May 31, at 5:30 P.M. The annual busi- 
ness meeting of the union will follow the 
Council meeting. Members are welcome. 

The Solar- Planetary Relationships -Section 
business meeting will lie on Tliursdav billow- 
ing an altenioon technical session. Kcfiesh- 
mems will be sei ved. 

Section luncheons will be held in the lltun 
Regency. Rooms will be published in die at- 
iiteeiing program. Please indicate on the reg- 
istration form which luncheon vnn plan to at- 
tend and include pavnieiit. Cost is pet 
ticket (except lot die .Seismology luiuheoni 

The Oceanography luncheon' will In* held 
on Tuesday. Uiucc Robeson, L'nivei'Hv ot 
Culiluntia at Santa Bat hut a will speak on die 
"Status of die DNOLS Research Fleet." 

The liiticheom ui the Geomagnetism and 
raleomugneiism. Hydrology, and Plauciol- 
ogy/Volcanology. Geochemistry, atid Pctrolo- 
t(t- serii#m« will lu* held on Wednesday 

Tile Seismology luncheon, sponsoied by 
Kincmeit ics, Inc., Tclcdyne Industries. Inc., 
and W. F. Sprcngnethcr instrument Lai., 

Inc., will also lie on Wednesday; cost is Sn.Ot) 
per ticket. 

The Atmospheric Sciences, (Jeodesv, and 
Tectonu physics liiiiclteous will lie ott Tluu s- 
dav. 


RETURN THIS FORM WITH 
PAYMENT TO: 

Meetings Registration 
American Qoophyalcal Union 
2000 Florida Ave., N.W. 
Washington, D.C. 20009 

PLEASE PRINT CLEARLY 

NAME ON BADGE 


AFFILIATION 


AGU 1983 SPRING MEETING 
MAY 30- JUNE 4, 1983 
Baltimore, MD. 

REGISTRATION FORM 
. DEADLINE FOR RECEIPT OF 
PREREGISTRATION 
MAY 11, 1983 

(rates fippiicebio only if received by May it. with payment) 


MAILING ADDRESS 



More than 
one day 

One day 


MEMBER 

□ $65 

□ $32.50 


STUDENT MEMBER 

□ $32 

□ 516 


NONMEMBER 

□ $85 

□ $42 SO 

STUDENT NONMEMBER 

□ $39 

D $19.50 


RETIRED SENIOR MEMBER 

□ $32. 

□ $16 


ABSTRACTS (May 3. 1963, EOS) 


□ $5 


PRESIDENT'S DINNER 
WEDNESDAY EVENING 


□ $25 



Telephone # 
HOTEL 


□ays you plan to attend. 

□ Monday □ Wednesday □ Friday 

□ Tuesday □ Thursday 

Please check appropriate box. 

Members of Ihe cooperating socielies may register el AGU 
member rates. 

Member badges are blue on white. 

Nonmember badges are red on white. 

□ Member AGU □ Nonmember 

□ Member cooperating society. 

AMS-American Melerological Society 
ASP-American Society oi Photogrammetry 

ACS M- American Congress on Surveying and Mapping 
UGM-Umon Geotisica Mericana 

Nonmembera 

Thediflerence between member (or student member) regis- 
tration and nonmember registration may La applied to AGU 
dues il a completed membership application is received at 
AGU by July 25. 1983. Current AGU annual membership 
rates are $20 Members: $7 Student Members. 

Pre registrants 

Your receipt will be m your preregistration packet The regis- 
tration fee will be refunded il written notice o! inability to attend 
is received in the AGU office by May 26 The program and 
meeting abstracts will appear m Ihe May 3 issue oi EC'S, 
which is mailed to all members of AGU in advance ol Ihe 
meeting 

J Office U3B Reference Number I 


SECTION LUNCHEONS 

Ci'Cla section and indicate number tickets All lictols aie $9.50 except (or 
Seismology which is sponsored, cost is 35 

□ Atmospheric Science s-Thursday 

□ Geodesy-Thursday 

□ Geomagnetism and Paleomagnelism-Wednesday 

□ Hydrology-Wednesday 

□ Qceanogi aphy -Tuesday 

P Planetology/) Volcano logy, Geochemistry and 
Petrologyz-Wednesday 

□ Seismology- Wednesday 

□ Teclonophysics-Thursday 




□ American Express 
Charge to □ Visa 

□ Master Card 

Card Number 

Expiration Date 

Signature 


Other payments (Please identify) $ 

Total enclosed $ 

(All orders must be accompanied by payment or credit card 
Information. Make check payable to AGU.) 

Oltice Use 



AieffavA InlAimallAii when Y° u call. If you wish tQ do so. you may 

Miriare inTOrinallOll purchase your ticket through an authorized 

. travel agency . However, YOU. not your travel 
agent, should cali United's unlisted number 

Special 30% Discounted Air : 

Fares Available When You Fly Special Note 1{ 

UNITED Or DELTA .tp Baltlrnpre. . currenl Competitive ‘airfare war' there ; 

' .j • ^ are ‘BUp$rsaver' fare? and other sporadic and ^ 
V ' •!•:.,• ' • .. i shOrt-flveb, discounted tares from- specific cit • ; [ 

UNITED 'X' 'XX '*:> ■■ ies^Baltlmdre Tfiese fares have restrictions ■ 


■ ‘.X ■:■■■ • ' ,• ' • .. i short-lived dhcourjjed tares from- specific cit • ‘ . 

ted .• ;; ; : : ':x ■ '• . ieaio : Eteltirpdre: Thede.farps have restrictions ; 

• . .* ' ; ; . • > , " afld are limited. -J UrillecTs convention special- : 


Special Note 


idents 8p0‘482-0^43) i • . r X''-" •• ‘ 

' • •' :• ‘ r-'- .1 ■ h ! ;• • V • ■'•y Vf '! f Meirnb$r$ tn Hawaii: Cell your local United'*: • 

A/21 * i •• j 





Unlted’t 

■ p.m:.e& 



: fhosp withld mllf pjikk '^dn^^qWrBS ,, 












Geophysical Year 


New Listings 

The complete Geupliysiral Year Iasi ap- 
peared in the December 2 i. 1982, Eos. 

A boldfrtce meeting title indicates sponsor- 
ship or cosponsorship by AGU. 


March 6-9, 1983 36th Annual Meeting, 
Midwest Society of Exploratidti Geophysicists, 
Denver, Colo. (Denver Geophysical Societv, 
P.O. Box 5226TA, Denver. CO 80217; tele- 
phone: 303-425-5584). 

June 14-24, 1983 Turbulence and Pre- 
dictability In Geophysical Fluid Dynamics, 
Varenna, Italy. Sponsors, Italian Physics Soci- 
ety, Italian Ministry of Public Instruction, 
Consigiio Nazionale delle Rirherche, U.S. Na- 
tional Science Foundation, National Aeronau- 
tics and Space Administration, and American 
Meteorological Society. (K. Benzi. Scientific 
Secretary, Centro Scientifico IBM, Via del 
Giorgione 129, 00147 Rome, Italy.) 

July 18-20, 1983 Applied Probability in 
Biology and Engineering, Lexington, Ky. 
Sponsor, ORSA/T1MS. (J. Gani, Organizing 
Chairman, Department of Statistics, Universi- 
ty of Kentucky, 857 Patterson Office Tower, 
Lexington, KY 40506.) 

September 7-10, 1988 AIPG Annual, 
Meeting, Jackson Hole, Wyo. Sponsor, Amer- 
ican institute of Professional Geologists. 

(Gene R. George, General Chairman, P.O! ; 
Box 2775, Casper, WY 82601 ; telephone: • 
307/205-9199.) 

. September 18-21, 1983 Eastern Section . 
Annual Meeting, Mohonk Mountain House, 
Ne\v York.. Sponsor, Seismological Society of ■ 
America. (Elly h Sclilesinger-Miller or Noel 
. Barstow, Lamont- Doherty Geological Obser* 
vatory. Palisades, NY 10964; telephone; 'Ql<l/ : 
3fi9 : 29oo.) • 

September 19-21, 1983 AGO Midwest ... . 
. Regional Meeting, Milwaukee, WIs. Conve- 
: nor, Robert W. Taylor, Department of Geo- ; 
logical Science, University of WHtjonsih, Mil- 
waukee;. Wlsconsip 5320 1 . (AGU, Mid west. 
.Meeting, 2000 Florida A venue,. N. W,, Wash- 
; lngton, DC 20009). -• ... , ‘ 


October 2-7, 1983 Penrose Conference 
on Cretaceous Climates, Colorado Springs, 
Culo. Sponsors, Geological Society oi 1 Ameri- 
ca and the international Geologic (jo ' relation 
Program. (Eric Barron, National Center for 
Auno&pheric Research, P.O. Box 3000, Boul- 
der, CO 80307). 

October 3—7, 1983 Chapman Conference 
on Reconnection in Earth's Magnetosphere, 
Los Alamos National Laboratory, Los Ala- 
mos, N.M. (Meetings, AGU, 2000 Florida Av- 
enue, N. W., Washington, DC 20009). 

October 13-14, J9B3 The Water Re- 
sources of Georgia and Adjacent Areas, At- 
lanta, Ga. Sponsors, Georgia Geologic Survey. 
Georgia Institute of Technology. (Bernd 
Kahn, Environmental Resources Center, 
Georgia institute of Technology, Atlanta, GA 
30332; telephone: 404/894-3776; or Ram 
Arora, Georgia Geologic Survey. 19 M. L. 
King, Jr., Drive, S.W., Atlanta, GA 90334; 
telephone: 404/656-3214.) 

October 18—20, 1983 International Lake 
and Reservoir Management Symposium, 
Knoxville, Tenn. Sponsor, North American 
Lake Management Society. (To send ab- 
stracts, Lowell Kl&alg, College or Natural Re- 
sources, University nf Wisconsin, Steven's 
Point, Wl 54481: telephone: 7I5-34G-3783. 

For additional information, Wayne Poppe, 
Tennessee Valley Authority, 248 401 Build-' 
ing, Cliatlnnuoga, TN 37401; telephone: 615- 
751-7933). 

June 25-27, 1984 Rock Kfechanles In 
Protection and Productivity, 25th U.S. Sym- 
pdsium on Rock Mechanics, Evanston, 111. 
Sponsor, AGU! (Charles H. Doweling, De- 
partment or Civil Engineering, Northwestern 
University, Evnnsioft, LL 60201; telephone: 
312/492-7270.) 

June 28-28) 1984 International Sympo- 
sium on Deep Structure of the Continental 
Crust:, Results' from' Reflection Seismology, 
..Ithaca, N.Y. (Muawia B a razangi, Conference 
Coordinator, DepArtment of Geological Sd- 
ehccs, Cornell University, Ithaca. NY 14853 
(telephone; 607-266-64 1 ) ; Telex; 957478). 

October 17-19, 1984 AIPG Annual Meet: 
ing, . Orlando, Fla. Sponsor, American Inati-. 
iute of Professional Geologists. (Bobby J.: 
Timmons, General Chairpiarii TiiuriionsiAs^ 
sodaies, P.O. Box; 50606,' Ja'cksbnviUe, Ft, ? ‘ 
32250; lelephono; 904/24G-4533.) " 
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1 983 IGWMC SHORT COURSES IN 
GROUND WATER MODELING 

March 7- XI Basics of Modeling Ground Water Flow and Po Hut ton 

A practical Introduction to the basics of ground 
water modeling, organized In cooperation with the 
National Water Veil Association. 


April 11-15 Practical Analysis of Well 
Pollution 


/draullcs and Aquifer 


Application of analytical models using curve- fitting, 
programmable hand-held calculators and pocket com- 
puters. 


May 16-20 Ground Water Pollution Modeling 

Using the Random Walk solute transport model and the 
Prickett-Lonnquist Aquifer Simulation Model (PLASM) 
In solving ground water flow and pollution problems. 


July 11-22 Pollution and Quality Control of Ground Water 


This 2-week course consists of three consecutive 
“modules 11 covering chemistry of ground water, mathe- 
matical modeling of ground water pollution and ground 
water quality, and numerical models for obtaining 
solutions of the forecasting problem. 

Module I, July 11-12 Pollution of Ground Water 

II, July 13-15 Hydraulics of Water and 

Pollutants In Aquifers 

III, July 18-22 Advanced Ground Water 

Modeling 


For detailed brochures; call Annabel le Paul. 
317/283-9555, or write to address below. 

International Ground Water Modeling Center 
Butler University, Holcomb Research Institute 
Indianapolis, Indiana 46208 


CO 

BUTLER UNIVERSITY 


Top Sponsors 


One thousand seven- 
hundred forty-six new A 

members were elected V ^ ^ af 

in 1982. The lop spon- j. 

sors— AGU members ^ . v 

sponsoring three or sgSSSn J 

more new members — • ^ , "A 

are listed below. K 

Nineteen Mem- ^ y' 

bera. A. Ivan Johnson. 

Fourteen Mem- 

hers. Robert B. Smith. Eleven Members. 
Robert T. Hodgson. 

Eight Members. Christopher G. A. Harri- 
son. Seven Members. Harold H. Demarest. 
«v WoH 0 ' L * beri "ann, James J. O’Brien. 

re ^. rS ' Pe,cr S ’ Ea g‘«°". Russell 
McDufT, Allan R. Sanford. Five Mem- 
bers. Garrett \\\ Brass. C. S. Clay. Robert 
Coe. Charles L. Drake. David L Frcyberg. 

Si?"’ Robe " W. Houghton. Christo- 
pher N. k. Moners. fc. M. Parmemier, Irwin 

Four Members. H ans G. Barsczus, Finley 
C. Ihshup Robert F. Butler. Joshua D. C: ac |!. 
or. Darrel S. C^wan, F. A. Balden, Rohcn L 
DuBuis. knzuya Fujiu, David P. Golti. Eva I 
Hoffman, Isamu Kayane, VV. S. F. Kidd Pe- 

lonrM^t •* l" 1 u eli "#. l,,, R Ku< Pai ' 1 »-W 

S™ ' 

J Hugh F. Ben net i, Eduard Berg, G A 

BS'V'S, S"' D. Feldman, R AllanFreeze 
FWlip N. Fnellch, Lynn ' 

ford It 


• • - V 



Hornberger, Sidney Kaufman. Charles F. 
Kennel, R. James Kirkpatrick, Carl Kiss- 
imger. Kenneth P. Kodama. P. Patrick Leahy, 
Thomas N. Lee, Joel S. Levine, Donald H. 

S h ’lS Ha n UU ' Jl R ' E - Lutjeharms, 
Tmiothj M. Lutz, Bruce A. Magnell. Jose R. 

Matos Silva, Arthur E. Maxwell. Lawrence 
a ^, W,ll,ani f - McKenzie. Karen C. 
McNally Stephen P. Miller. Brian J. Mitchell. 
Gregory Moore, Ivan I. Mueller, William L 
Newman, Charles A. Niurouer. Worth D 

D°nnH , l r ' , r aCk 0li ™ r 'J° hn V. Olson, Neil 
D. Opdyke, George F. Pinder, Peter W 

Plumley. Warren L. Prell, Robert M. Ragan 
Davd R. Schink. Bob E. Schutz, Stephen Self 
Edward Stoiper. Karl K. Turekian. Rob Van 
der\ oo, James M. Wiggert, Andrew John 
Willmou, Roger A. foung, R. E. Ziegler 

Membership 

Applications 

Received 

for membership have been re- 
ceived from the following individuals. A let- 
ter alter the name denotes the proposed pri- 
mary secuon affiliation; the letter A denotes 

r^T°T ie ,7 C Sclences action, which was 
formerly the Meteorolog)' section. 

Regular Member 

Amanda J. Alexander (GP). Burton R. 

“ oni,ld c E - n Barrick Marvin A, 

Blizard (O), Larry E. Brazil (Hi, C. W A 

2™ T * ?■ ■ Uq ie£ hen (0)i John C °PP 00. 

Pra "5 De ,ew rS (0> - J° an M - Delany (V), Dick 
» 111 M - Dcagos (O). Thomas 

w'wMri *5*™“! R ; Ellis (H) - Frederi =k 

W. Fallon (G), James L. Fasching (O), Paolo 
Favali (S), Jack Felbinger (H), Kenneth M. 
Ferer (O), Richard V. Fisher (V), H pa u i 

?!’ Pau ^ Greenblati (O), • ^ ' 
• fh?' tL ^' . Ha ^ don Stephen W. Hager 
S { ?' Tod P - H-dingX^, 
WaiHS - 1 i 1, Grant H ' He ‘ken (V) 
foeS p 'p H, h " ( ° } ’ ^ ch,rd L ' HufF (SM . 

w; A. Jeffrey. 

(O), Thomas W. Jones (0), Terrence iM, ^.r 

: • p: -y Y' 1 ' foA i. ■& 

». d -li'-.ai rivp.,.- cJj .'.Lrp;..;M^i " 


Meeting Report 

Advances in 
Core Drilling 
Technology 

Some notahle lechiiicdl advances in drill de- 
sign were reported at the iiieciing. held in 
Canada August 30-Scpieinhcr I, 1982. a l tin* 
University of Calgary. Chief ainotigsl llir-c 
was a battciy powered, Cdinpuier assisted 
cleciromeclianical cure drill wliich lias itveut- 
ly been used by the Danes in Greenland in 
continuously core m the base of the iie sheet 
at 2038 ni. This is the deepest c in iug upn a- 
tion so far on the Greenland itc sheet. ( l lte 
record for deep glacier drilling is held hy the 
U.S. Army Cold Regions Research ami Engi- 
neering Laboratory for the euiitiiuiuiis (.uring 
through 2164 m of ice to bedrock at Byrd 
Station, Antarctica, in 19G8). In early 1982, a 
current Soviet core drilling operation was re- 
ported to be at a depth of 200t) ni at Vnsmk 
station, Antarctica, where the total ice thick- 
ness is about 4000 m; the goal of cure drilling 
the entire ice thickness there could lie 
achieved before Lhe end rif 198.3. 

A number of different versions of the now 
familiar Rufli-Rand elect ronicchunical core 
drill for retrieving up to several hundred me- 
ters of dry. uncont am inated core at cold sites 
were described by Canadian, French. Gci- 
man, Japanese, and U.S. drillers. Several 
smaller mechanical coring devices have been 
specially designed for use at high mountain 
sites or on tile Arctic sea ice. 

Thermal drills {both hydrothermal and 
electrothermal types) are the other major 
class or ice drills. The more important clei- 
trothemial drills have been very succcsslul in 
competing with the submersible electrome- 
chanical drills for deep core drilling upeia- 
lions. The electrothermal drills are currently 
championed by the Soviet and French drill 
engineers. Of great importance is the correct 
choice of a drilling fluid, especially for the 
deep holes and locations, such as east Antarc- 
tica, where the surface temperature can be as 
low as -57“C. 

kc drilling on the major ice shcets-is now 
an international endeavor. Cooperation 
among nations is needed primarily to red me 
each nation’s financial romniiiiiiciii. Deep ire 
curing operations are now regularly penetrat- 
ing well into and even beyond ice deposited 
during the lasL glacial (80.000-10.000 years 
B.P.). Availability of this cure, sonic of it still 
in storage, has opened up a vast paleo-al mu- 
spheric reseal ch domain, involving isotope 
geochemistry, conventional ion geochemist rv 
(to parts per billion concentrations), mum i tig 
of particulate matter, mid measurement „f 


Joyce (O). Stephen W. Kalilcr (SS). Paul F. 
Kaskiewtcz (SA), Masaru Kat/u ((ii, ji, t k A 
Kaye < A). H Gre K c n y Ketclieii (O). James A. 
Koehler (S A). Janies S. Kuwalstra (II). 

/n y a cr >;f [ cc <°)- S'cphen H. Udwrinan 
O Jay Lindner (H). Hugh 1). l.iving Sl „„ 

O . Bruce M. Loefller (V). Heinz H. i,u«li 

(U) , Shaun Lovcjuy (A). 

Mitsuliiio Matsu'um (S). David Mi Kay (V) 
Thomas H. Mitchell (Gl*). Peter Muller (O). ' 
G e,a d Murphy (SM). A. S. Nnidu {()). 

Sliafik Nasser (S). Daniel G. Otidci ciii (O). 
Carol Lynn Ostergren (V), Daniel Pei (II). 

[■ D u Pe "“ Alain R. M. N»,„ 

(O). Walter H. Pollock (A), Boris Ragem (P), 
B Richardson (A), Kevin B. Rich! 
(SM), Jay D. Romick (V), Antonio Rovelli (S) 
Helmut Rucker (SM). 

David W. Schindler (O). Peter G. Self (V) 
Nicholas Shackleton (0>. Rnmesk D. Sharmn 
Simmons (H). Brian M. Smith (V),' 
Nobte H. Stone (SM), Mariella Tatrallyay 
(SS). Sargun Tom (O). John Rolxn Toth (O). 
Henk Van der Rijst (V). Robert J. Varga (T) 
Ortwin H. Von Zweck (O), George PL 

K „ Walla “ (T). Stephen 
, Wa «haw (A), Geoffrey S. Watson (GP) 

fV? wur Reinhard A. Wobils 

(V) , William H. Wooden (G). 

Student Member 

A ^ rt ° (A) - J efrre 7 G. Bailey (A), 

S k K m rd c arbash (H) ’ Sabinc Cappelle 

Ahrf^ uu Cralg (Q) ’ Da > id Gr «P (A). 
Abdalhafid Debbarh (H), David Hastings (O) 

Chnstma Heliker (V), Show-Ming Hwang ^ 

nl‘ ?° U t 8 ^ Kahn m 'J iU McCartliy (J), 
Claudia I. Mora (V), Ann M. P er80 on (SM). 

Francesca Quarem (T). Alex Ruzicka (P) J 
f Lawr « n « Sanford (°). Martha W. Schaefer 
(V). David T. Smith (O), Kent C. Stanley <H), 

Associate Member 

(GP > a Na ncy G. Plant (V). 
Jbhn J. Shaw (H), William S. Weber (S). 

I nstitutional Supporting Member 

Texaco lnc.;:reprtten(ative / R. B. Stelzer. V 


1. j! :;u •- ’• : -'- 

. j '! ' ; |' • ; ' V-;/'. \ ;• • 


Ahoy! 

4 weeks 

March 9 

Abstract Deadline 

for lhe 

1983 AGU 
SPRUNG MEETING 
May 30- June 3 


Contact: AGU Meetings 
2000 Florida Avenue, H.W. 
Washington, D.C. 20009 

(202) 462-6903 D.C. area 
(toil free) 800 424-2488 

Call for papers published In EOS, 
November 30, 1982 
and January 18, 1983 

Sail Back Into Baltimore 


entrapped aii and (!(), content. Once the 
core has been exii.n led, the bore hole « ihm 
available lor lunliei iiie.isureiuents such as 
the icinpei'.uuri' profile and delonnation, 
which ate IhiiIi iuif k>i tarn input parameter! 
toiie sheet st.ihilits models. Access Imlcs hart 
been drilled through the Ross he Shelf by a 
variety ui diilling lueihnds; these holes allot 
direct oltsmatious and mcasutements lobe 
made at the base oi the iie shell, in thewaiei 
beneath the shell, .uni n( the sediment on the 
sea lied. 

New scietuific reseat c h r.u riecl out on gla- 
cieis increasingly iclies mi the techmJogy of 
ice drilling fen its sm t ess. Lhe existing Urge 
airavol diUcieiit i« *■ drill units, scune barely 
oil the drawing Imaids. some still inactive 
service, and ollieis itapfied in their icy 
giaves. at lest IkiiIi to die ingenuity nfiheir 
inveiiiois and to tin- foisigln of the Mtenmu 
wild cued then concepts. 

A proceedings nl ’Jti papers is plan lied by 
the LLS. Alinv Cold Regions Rcsearc it .uni 
Kngineei ing LilKiiatm) as a Special Report 
ill early 19K3. 

Ud\ nii-ifiiiK i if mi/ iivu fiii-junal In (*. I Itdils- 

wuiih i if t'nvnoiittii'iit Camilla, Calgary 


The June Bacon- 
Bercey 

Scholarship in 
Atmospheric 
Sciences for Women 
1983-1984 

Expressly for women Intending to 
make a career In the atmospheric 
sciences. This monetary assistance, 
provided through a gift from June Bo- 
con-Bercey, a noted meteorologist, 
will be given to a woman who show! 
academic achievement and prorp- 
fee. To qualify, candidates must be 
one of the following: 

• a first-year graduate student In an 

advanced degree program In atmo- 
spheric sciences; : 

• an undergraduate In a bachelors ; 

degree program In atmospheric #* .- 
ences who has been accepted for 
graduate study; . . 

• a student at a 2-year Institution Oh ■' 
ferlng at least six semester hours of; ■ 
atmospheric sciences, who has bean, 
accepted for a bachelor's degree * 
program, and who has completed 0“. 
of the courses In atmospheric setenca 
offered at the 2-year Institution/ j; v - 

Awardee selection will be 
the AGU Subcommittee on Womoo 
Geophysics In consultation with 
AGU Atmospheric Sciences SectlOO' 

. For application forms contact: ^.; 

Amerlcqn Geophysical -Union. ' ^ 

. Member Programs DM'sIbn ,.; '": 1 -' 
. • ‘ ' 2000 Florida Avenue, N.W/ v 

■Washington, D.C,:2^09; , V; ; >.'- 

4^2-6903 > 

. .800-424-24^8 outside the WaShlng-r,- 
/.ton, D,C. area ..V “S-.-i-'V-V- 

r .Appiicqtlbn- Deddllne , ; :' ~ 

r \ •• y . .. '*£-} * 






February 8. 1983 EOS 


Separates 

To Ordtr: The order number can be 
found at the end of cadi abstract; use all 
digits when ordering. Only papers with 
order numbers are available from AGU. 
Cost: $8.50 for the first article and $1.00 
for each additional article in the same or- 
der. Payment must accompany order. De- 
posit accounts available. 

Copies of English translations of articles 
from Russian translation journals are 
available either in unedited form at Lhe 
lime of their listing in EOS or in final 
primed form when a journal is published. 
The charge is $2.00 per Russian page. 

Stud your oi dr i to; 

American Geophysical Union 
2000 Florida Avenue, N.W. 
Washington, D.C. 20009 


0410 Composition (Euatoaphers) 

STRATOSPHERIC HiO, CF,C1, AMD CFCI, COKFCSITIlW 
STUDIES UTILIZTKu [N SITU CRYOGENIC, WHOLE AIR 
SAMPLING METHODS 

Chattel C. Gal Isghar (Air Forca Ueofhyalca Uburacorp, 
RinactkQ APB, KaaaaohuiettS 017311, Charles A. 

ForaharB, Robert V. Fieri 
The fluorocarbon and nitrous ox Ids concent of cho 
•cratoaphare Hava baan studied aa a fund Ion of al- 
titude, latlcudo and lima. Whole air aaoples have been 
gathered fron a balloon platform, primarily through 
use of a cryogenic aaopler. Twenty- cuo fllghca wtro 
conducted between 1975 nnd 1980. and gaa chrona- 
tography via util land to dntarnLne apacloa oKing 
ratios In cho retrieved samples. Rasul ra are evaluated 
In tarns of varlaua stratosphere models. 

J. Ceophya. Roe.. Green, Paper ECH27 

0440 Ccnvactlon, diffusion, mixing, turbulence, arid 
fallout. 

FI HE CCPPLER-RSSOUmOM OB&EpVATIOftS OF THIN TUPaUU.K-TE 
STRUCTURES IN THE TP0P0-ETPATO3PHLRR AT HIUSTOIIE HILL 
R. II. Hand (H.I.T. Haystack ijbaorvart-ry . Host ford, l*Ji. 
01896) . p. K. Raatogl , B. J. Hatklns and G. B. U.riol, 
The 440 mhi radar at Hi listens Hill M2.4°ll, T1.5TI1 
waa asiployod to oxamlno tho dotal led nvoluticn of 
turbilanee struoturei In the tr«p»tritgq4>»» with 
a vary flne_^c.ppler-reaolutlcn of 0.12 Hz, t vrrea|>nn-j- 
to 4 cm radial vnloeley reaoluelai. Tho nssnurv- 
ment tochrlqua Involved directing tho nntunna dranwlnj 
at a lw olavatlon angle (15° or IQ"- J an-i |.rucnaain 4 
tha *ch« free, a rongu who to tho terkyreand wind -Ini, 
waa high. Although no attempt waa made to utjln <|0>l 
range resolution, a wide variety of turhult-n<.c struc- 
tures wore evident by virtue of tholi dlf for-nl 
hoppldr alilfta In the froaonca of a high wln-1 aiienr . 
Using arguunta baead m tin d'stLnance oE -ai.oar 
troadanlng" and tha required voloctty gradient to 
craate Inatabllitlea , maxLmm layer thicknesses In 
the vicinity of 20-300 m wore Inferred. Tho 
Implication of thaao obeorvitlcma to bulk U an a port 
ot-paaaiva oontamlnants In the atratoaphore la 
:<u:iy -i. - . . .1, 

1- Guophya. Run.. Gruau, Papor ,Y|9ya 
-0160 (planucary waves J 

[IlCtUTITUDE LIDAR OBSERVATIONS OF PLANFTARt WAVES IV 
THE MIDDLE ATHtjSPHERl DURING THE U INTER OF 14«1-I9B' 
Jilrn < S,tvle, > J'AdlWBla du f.N.R.S., B.P. I 

A Fr * nt *’' '-I, an In 

■ ? ln “‘ JU ’ ,urv,,y o{ cho * lr «to»pharlc and 

^ w " Juno 1911 

tiJv^f^. » 9Z r U, ‘ n ® Ch * j ,d « r *to Eton or tha Ob.orva- 

«.c.Mv^?nS. In’^ 0 / 4 ' 4 FK D " r,na ,l '“ -f 

I,™ ! « J i ’ lo ” r ’ IratL1 *phiro, 1 ,d , from 

ibwr«d J ’ VlrUb,lit 5' >f ' h « tempers turn 1 . 

r" ”n V ?“■ ** 10,1(1 " Prevailing wind, art- 
a» ’ f 0ctt,l,Br to rt® rth, ceopnraiuro profile. 

«e wont Lnuoualy perturbed hy planetary waves, with s 

In January 1987. hufor. tie '„r*n, 
data ladu! " °! th> ,,lnC6 r- Spectral aralvaU or the 
wav. 5 h * I,ra ; 0nC0 uf 0 M" -defined I D-day 

of larsa n f * t# k *? * fre “ Rosaby wavu, and tha exlalonu 
Shlch Wllh W 40 dava 

^P«r «rJ° D ^ E, r l!r ex P la ‘'' od ■* * aureoaal.in of mln.-r 
warstlnis due to the Inrerruranca of 
(p'anat^J l?Z aU ^ “ vo ind » ‘'nt tunsrv wave. 

peratura/ ’ Ro * ,by “* V0 ‘ 1 "IdJln atmospheric cor»- 
J- Gaaphya. Has., Greon, P.,por ’C1985 

J!??, anl1 

ARm^ L a!S! T, “ L ” IW>S ,M ™ THERMOSPHERE AT 
OBSQVAT10HB WLT * NEOl,S 1!rcUH2RBfr SC* 1 ™ "»> AIRGLOH 

Dnlviw^ r,,a ‘t“ <Sp * e * p, W»lca Raaaarch Laboratory, 
ST*** Michigan, Ann Arbor, Michigan 68109) , 

8. A. lehnka and J. C . C. Walker 

"•■“nraaonta of Ion and neutral wind 
m hlVa ^* BD ot| s*lned at Arietta, Puarco Rico, 

..... ,lal “ lghc * lB b °th tha simmer nnd winter 

n ?" i Tha dl I fusion velocity or O*. calculated In 
'•■ I n8 tho aoceptad value for tha aefcipolar 
atiru.ion cnefriclonr and tha HSTS nodal ntmnapbara. 
laroundto ba In fairly cloae agraemnne with tha 
arvation*. Incoherent scatter ruder data have 
V" to ‘IPrtvo height prof Ilea of the 
““™ l wlDd Velocity. In general tha 
Haw...? 0 * 1 f ln ‘ ! *" falrl Y const tut with altitude, 
nonfh.* - prlDr ta “Unlghc lo tha (prlng end sunsar 
Sb«r!L C0ntOl,r ’ of vo lee Icy are oTran 

SoJ B i° P * dDVIIUStd »tEh Increasing rims. 

8 *• v^rticAl vlnd stair is often obierved 
netwain 02M and 0500 AST as wall. In tha winter 
thn nn'h B * rl f U,, “ l Wlml va l° clt l»B ora lover, and 

t *T Mt variation of tha wind flald is lass 

tf “ n Bt oth,r (Neutral winds, 

BSraarfijii, 


«iSHla 4,r !i tto * oh "r ,M ‘ ,r ' 8 ,,nfl "■’"‘■nil 

a* pjsure. Fr.n an.Iyaia cf tha resulting apeotrnl dole 
*1 appear, that tha uhutlla glow hno n .lirf ufle opoctral 
ocm^nenl in the region 6?C0 te f.»l *. lu addition. It 
lieht l " spectral ehoneter of 

11** ““'“f b '. thB or * rea"t Ion control 

*15 Ill'i. ' >,,r 1010 8>,0W IUt eh " 11 « M onlttod 

.1 . . * hrM !** r « aB0B '8 oonrtnoJ to wavelength,, 

a*- 

Heophya. flea, Lott., paper 3L0094 


Electromagnetics 


HEAT PUn: INDUCED BY GRAVITY UAVEB 

1 rat ion* af k >3ccanlr sad AtmospherU Admintfl- 

A ri.rl f 0n0 ^ taboralory, Boulder, Colorado, 80303) 
lam U th * •“■6 Hi* induced by 

»r Lurwlll 0 ^ 8 * r * v,l 7 *«v«si tha case where nonlinear 
“ c • ed, — 1-c-l— damping. Tbi. 
lion i! i” 11 " 1 of middle alnoaphara. Tie dertva- 
i on ■ ■•■Pi® Blgorilbm for converting the 

nonl Ine.r****™ SFavlly waves Into a 
Mallersch.ie'’ ^ * rereot derivation by 

shuv. ,* ,d ' P* ^"Fl^ed heat depoaltlon flux Is 

tb i 0 ”’ COOl " ,g Lh * »re close 

are Isi ■ bUL CB111,1 c,u,e Hading whirs the wave, 

heal fit,. 5* ■•JB cal Ion. It <a then proven that tha 
-~H 1 nr.il* to lh « dlf fualvliy and to tha wave 

kn^; Tlz toa fIu “ by ,iBpu 

*< 1 -Ivll!!, 5 ?* l r a “'P°« cmruelnm ta prattlcally 

«»!« S SSttST ^ ‘h" ° lh " *rl- X 

Gaanhw . ‘wted to waves that have aeaa cepdaalcl^y. • 
“-ophya. Roa. Lett., paper 3L0095 

»•« 1 ( Aa romonv) 

OBBEEVlTIMa OF DPTICIL ffllSSlOHS Og STS-4 

Palo Ultad Palo Alts RaeCarah Laboratory,' 

Jonol? , . C ;L 94yH) ' 0 -*- °" rt0 “ “J p ‘«- B.dki ? 

tha ... of lntenan rablolk alow of 

•XPerlmMt*, 00 0,8 Bias ion, a sea 

flown >,• ***•■■ phenonpaon wan developed an-1 

oonari ». 018 ntattla BTB-4 alas Ion. A canvantlonal 
nratln. > *4 n lppW ■ with ’ an objsjtiv* tranaalaalan. 
of tha ah!«i 'f'*™ 1 PMotograpbta .npaauraa war* Uhen 
VaMoli ,f tl * aU Tttm lh ® o f * flight, dick window. 

Blew aurrownd log shuttle «nflt«s aVpohed lo 


0703 Antaenaa Ij 

I K ^? ACNtT 1 C FIELD lM * UYERED HAMH INDUCED BY 
AN ARBITRARY STATIONARY CURREHT DTSTRIBUTldN 01 

lt “ fceaal0,, Theoretical Phytic* S-412 96 SI 

Cotcborg, Suodopl T( 

The subject of this paper la lo calculate Lh. field, A 
in a layered osrth induced hy a currant dlscr Ibutlon. A H 
general formulation 1. presented, which contains vary 
few reitrlctioni of tha current distribution. For the ai 
simplest currant distribution* (dl F ola, circular and bt 

rectangular loops) we derive expressions for the fields, t 
which contain a ■ ingle intagra) (Sonnerfold type l. Hu- a 
uorleal e.jmpulst ions ore picsontsd for tha abovo-msn- a 
r toned sources, and some cerhntquaa ror incraasiog the Tl 
rato of convergence ara discussed, w 

Rad. Sul.. Paper 1S1&13 b ! 

0T2D Else traai|aat tea IBleatremigaa tie Tlsary) h 

CH THE 1HE0BT OF ELECIBOIWIHZTIC DiDUCTICW Oi THE EARTH „ 
BT OCEAN a URDUS 

Alan D. Cfasvs Haul iota of Ocophyilsi sad Pit salary * 
Physloi, Borlyps Initltniloa of Ossaaoiriyly. Univataliy 

ar California at Bid Dieia. La Jolla CA 91093) ? 

The tbanry of sliotrsasgoi tto Induatlon la euaadsd lo 
lha ossa whera the drlvlag alsatrls estreats most ba 
eOBiidersd aaplloil ly. Dlffarsatlal sfaiiloma Tor 
ladapaudaet palaldsl >a|aalla IPH) Bad toraldal aignalia 
(TH) modsi ara dirlvad dlreatly free tha lovaraiaj 
gnsaia title form of the Maxwell agaailana. Thsy are 
applied to ladastloa by matloasl sanres flaldi |a Lbs 
eases by dariviai Braan fwaatlana fax tbs two uadis In a 
constant depth oeaan. PH and TH nodes srs shown is 
habava In vary different ways ai a fisnattan both of tbs 1 
aaaan waloalty flald dynamlaa and of the slaalrleal oaa- ' 
daai lvlty strastwra of tha aarlb. TH medic arc claccly 
■ ccealatcd with the Coriolis ferae ds fleet I on of watsr 
a arrant > and with contHne affects that limit the 
coucca ear raeic t 0 tha on.., bciln. PH cedes .re 

Indaead by aacdlvcriani alcctric oar rests Ibet ire fully 
eonlainad wLibln lha eesae, Sarfeoa gravity wsvaa end a 
Kalvln wave are examined le detail. Tho lalvln wave 
roia) [ of Larsen (1168) l| re-eveiuated and. bacaaea the 
nppar litboepbari was cedcled aa an inaalalnr. algnifl- 
eant error, la hie H|ibUi Indnsiioa velasa. eanead by 
neiieet or tha TH mode, are ravaalsd. Tha MBiltivlty 
of the TH nods cagaatlr field to litbaepberlc elaettleil 
conductivity ecigecte the ess of lidil induced elec- 
tloeS|eslls fielde Lo probe the Bank's eenduollvlly 
•trustors. (Elealreaiiaaiie iedavtlon. oeeaolr aouicsil 

J. Uc.phva. Re,., R«|, P., P »r jduuj. 

0770 Radio Oceanography 

' AR L IMAGERY :(MTfprf ' POTIOR EFFECTS IN HWSEn t-BAND 

D.R. Lyrenga an.) R.A. Situ (Mian (Radar and Optics 
Division. Environmental Research Institute of 
Michigan. Ann Arbor. Michigan, 181071 

Lynlhellc Aperture Radar liAH) f-band Images 
col lK ted over the North >a During lhe 1 9 79 marsen 
asperlment sh.j, nurer.jus apparent point scallerers 
Imaged with a degraded resolution In the along-tidci 
direction. The observed resolution or these features 
lo consistent tilth a scat ter er coherence time on the 
order of 10"- set; or a vertical acceleration on the 
order of S m/sec-. Observations of the resolution 
as ■ Function or the processor integration line tend 
to junnort the coherence time ■■olanalion '.li-llsr 
■■ui.ui eiice t iin.s hi.e oe-n reajused i jr biejtmg .svet 
hy conventional high -resolution radar* , suggesting 
that the same phenomena may be responsible for the 
features observed on the 5AR imagery. 

J. Guophya . Rea., Croon, Papor JCI8SI 

U78G SciHtcrlny 

JBILflrll 9t AFTER INC IIIIOR) ICK HAULS IN |U9CEFTb 
R.\.MsjM HTIGA AND CGMPARIfW Mill t CPLR IMFNTS 
V.R. Vurndan iKava Prupa gotten Group, Boyd 
Laboratory, L.-pnrtaont of Lnglnuorlng nothin Its 
aiui AtuoaphtTlc Sclonces Prugrao, Ihr Chid State 
Nnlvar.lt/, CcliimhHB. Ohio 43310, U.S. A.) Y.B. 
bringi, V.f. Varujan unJ A. lahlmaru 

Altumiatlon of elnctranagnet Ic wave* by a 
r.mJ.vB Jlvirlhuilon nf patr-corrclateJ dielectric 

aphorea la studied ua » function of fre.piencv and 
volimc doncpntratlon or xphares. The an In a In of 
till* pupor la ta comjiuro ihooret leu 1 result, ob- 
tilncsl using a eclf-conxlucni multiple scattering 
formulation and measured values of attenuation for 
tatvx spheres In uator. The ograemont hutwoen 
theory and a,pc'rle.rnt ll verj good. 

Had. Bel., Paper 330089 

Exploration Geophysics 

0910 Computer applications 

INVERSE SCATTERING FOR A LATHED ACOUSTIC HSDI0H UBIH0 
THE FIRBT-0BDER EQUATIONS OF HUT [OH 

H.S. Howard (Baploraticn Raaaarch Division, Con at a 
loo. , P.O. Bax 1267, Ponca City, OK 76601) 

Tha In war as scattering problem for a layered acoustic 
madtum la aenaidarud from tha first-order differencial 
equation, of merlon, resulting In a vector formulae Ion 
of thn problem, and using a vector form of tha 
Sohrodingnr iuvaraa scattering uaehadi. Tha raiulc la a 
vaecor Harchenko squat Ion. Tha solution ror plana wavaa 
ac normal Incidence la givaq along with a good 
approx lost a solution which Is aaalLy obtainable and 
takas loro account transmission losses not inntudad In 
tho normal IIKBJ-Born approximation. A naw solution for 
extracting separately tha velocity and density of the 1 
medium using the ref tact ton raapsnia For two different 
anglai sf incldaosa la given, whlab involves s 
nonlLooir integral aquation to relate tha apparaat 
eravaltlae* co depth. 

0EOFHYSIGB, VOL. 48, NO. 2 

09 10 Computer Applications 

THE INPLUEHCE OP aUT-dr- PLANE SURFACE PROPERTIES 0M 
UBUQRATEH TIME BECTIUS 

Jack K. Cohan (Department si Mathematics, University of 
Denver, Denver, CO 80205) Herman. Bielate In 

Both analytic and numerical means ate used to 
demonstrate mnpLitude and phase behavior sf rafloctloni 
from thrso-dimanilonalljr aufvsd intacfacni. In 
particular, tha htgh-fraquoney geomatrleal optics 
approximation for tha backward scattered wava field 
demonstrates that tha phdie of s reflection from a 
aynrlina la determined by tha (in general, different) 
posit tons of focal regions for cho two principal curves 
at ehe specular reflaotloa point. Thus the enplicudea 
and phases of avaots observed on ssiymlc sactlana are 
lnfluancnd as nuah by tha shape of the TSfldctor 
"out-of-plenn" on by the shape In tho plans of tha 
isation. Rasultt of the. nueertcal oaaeplai auggost 
poaalble pit falls in traditional Interpretation of two- 
diaenaionsl siiislc data. 

GEOPHYSICS, VOL. 48, HO. 2 j 


The valuna at P x and J, ara good approxlmar iona of 
the true resistivity and true depth of an oaronded, 
buried co.id utter only whore the .hinliing effect of rha 
cover la anal). Horaaver. n dupth value has a meaning 
only irlthln Lhe lateral limits and cn sjlect accaprablo 
depth and realstivlty values by moans o! the "srua of 
donfldenca," which la derivad (ram Lha horlaontnl 
gradiant at l*g an.) else maxima of d. . 

The roaulta of tho rea l at I vlt y/depth napping method 
arc presented In cho fora at in contour maps. Examples 
s>f tha,pr*clical application of rha method, over known 
aulfldo ore bodies and over a salt water Intrusion, 
show that tellable data can be obcaLnad an rha depth 
dip, and extent d[ these Linda of conductors, ea wall 
aa on rha approainace raalitlvlcy oi the conductor a and 
tha hoit rock. 

GEOPHYSICS, VOL. 48. HO. 7 

0920 Magnarl: eng slottrlcsl methods 

T^* T V R ^RT^ , C^L Y ?!R 1 :SLtS a ^^DE^ I, “ UeS 



Expree.iona for the spectra oi gravity and magnetic 
t0 " ' 8 "‘"' r ‘8 ht circular cylinder can 
two -VoT i? : f * Action and th. .urn of 

Urr P k" U ‘ ,t0n ‘ ,h ‘ 10r '’ 8 o( Ch,, ■“Plltuda 
spectra, which are the xsroa of rha Bessel function, an 
aarlm.ee sf the radius of the cylinder can be obtained. 
The depths to the top and to the bottom inter „ 
exponent, of rho exponential term, and can bn evaluated 
Th wiiH*." 110 ' of , th * »P«crra ac uavoral frequent iea . 
The deo.sty or the Intensity of magnet ixn. ion cea then 
be maaily eitimated. For the magnetic case cbe 
epicenter of the cylinder can bn obtained from the 
slope of the phase spectra. The method has been teatod 
on anomalies of various cylinders and woe found to eivv 
good results. 

GEOPHYSICS, VOL. 68, Nu. ] 

0410 Magnetic and ulecrrlcal methnda 

MODELING OP BELP-POrEHTlAL ANOMALIES NEAR VP HT I CAL 

DIKES 

David V. Pi Herman IU.J. Urological Survey, Box 23046, 
H9 966, Denver Fedoral Gontnr, Dunvnr. &! 80224) 

Thu aelf-putunl tel 13P> oroun’a function for -in 
outcropping vurcicnl dikn ll dorsved Irud aol.it Inna for 
the dc ruiiat lvlty problem for the same geonoLiv. The 
Greun’a funcrlona nr. numurlcally Integrated over 
reel angular tourer region! oo thu contact a botw.'.m the 
difcu and tho surrounding material t.i ohLain the HP 
enema I v ■ Thu analysis Is valid fur thermos l«c r r icul 
source mvch.ini ami . Two t ypea of snonal lea can hr 
produced by this guoai.rry. When the two aourcS planus 
are pal.rixad In oppoa,tu directions, n monopolar 
anomaly ta produced. Th 1 1 cor rue p.. n d a to tho 
chermoulacrrical properties of the dike being in 
contrast with tha aur reundl ng muter lei, Whvn tho 
thermoo luc trie coefficients change none, tonic ally ncroas 
the dike, e dspular enomaly le pred.iced. In *|th«r c.ee 
poaltlve and negative on.. eel lea are pvuaiblo, and the 

great eat variation In potentlel will occur In tho nut 
r.alat l«u region. Exaaplea «f tho o(fe:i of changing 
dllForant model piram-.t era era gioun fur l.iurce that 
hn.o :u.itt tnt msenalty I hrungliout the rect.srig.il ir 

flour-: ■« r?gi-%ni. Kor (Imv 1 p-ic-rh doiJ^Ib the -Jupth i-i (he 

top ut the iource regl 'n te apprua Inal ■ I y equal t i thu 
distance between the minimum Ur mxiiaum) -sf thu 
enema lv ngtsid. -,l the dike ml the adg. I the .lit.. 
Field data colluded .ur. r . h .t Imruslve fteeur. aru 
presented Which hi-.-, he. n m-<dc|.<d br thu Leclinlonu 
dcac riboj . 

GEOPHYSICS. VOL. iA, ho 1 

0920 Magnet |. and electrical moth-id. 

ANALYa 1 5 OF AEROHACsnli HEAuUKLHENTi FROM THE GAiCADE 
RAKi.h IN CENTRAL < 'Kl '>>N 

G. Conner 1 ( Ror t nue«t Geophysical Aaaociatas, Inc., 
P.O. Bv< 1064, i.orvul 111 , OP 47)]9-|06)l R. touch nnJ 

H. Camper le 

Shal low i.'urte-polnt laothorm depth*, indicated by ths 
analysis of magnatic anomalies, young silicic 
volcnnftn. hut aprinya, and high heat riuw, mark rha 

imp. .riant ge-.Lhrrual leisures aria. Acromignotic 
moasur.nenLa In the central Cascade, between Al'OD' and 
43‘13'H latituds and 121*00' and. 122* ]0'U longitu.I.r 
exhibit predoBinant northwest -*uut hu.se llnearloas and 
leaa prominent north-northeast bv South -south. as E 
linear Ions. Longer wave-length coopunonn of the 
magnetic anouallea (gt.ater chan 2.) km), posaiblv 
ralatud rc daopar aeurcea, trend appro s 1 a at e 1 v 
north-south parallel to the Cascade Bangs. Magnatic 
n noma l ioa show a r Ight -l star a I offset of Cho Nigh 
Cascades vaLcanlam at AJ'IO'H latlcud., which la 
consistent with tha tectonic structures of ths Baa in 
and Range provisos southeast of tha area. Magnetic 
source depth calculations show that the High Cascade, 
occupy a atruetural depression or grahen an [ha ■••tern 
aid. or the Vsitarn Cascadne. Spectral analysis of the 
magnuric anomalies suggests that the High Cascades aye 
underlain bv Curia-paint Isath.rm depths as ahallow as 
0 km. Theae ahallow Curka-polnt iaotherm dmpeha imply 
thermal gredlenti greater chan SD'C/km and surface heat 
flow greater than inOsM/m 1 . 

GEOPHYSICS, VOL. 48, NO. 1 


0970 Magnatic and electrleaL mnthiRda 

XlCROVAVI PROPERTIES OF SATURATED RHNERVOIHS 

Jamea H. Langs (Depart xwnc at Pliyalca, Oklahoma State 

Uniesralty, Btlllwatar, OK 74078) 

Dielectric properties of saturated, porous geologic 
•xatsrlala reflect lha large difference In diolactrie 
canitant c sf typical aaturatlng fluids such as water 
- 78) or oil and gas U ■ l-l). The ifacinvolut ion of 
fo-sltH die laccrtc propsrtles of saturated porous 
nacsrials lake tha component parts require ■ a detailed 
modal of tho composite material. Defining aspects of 
this uodel in ehn microwave frequency regime la the 
primary purpose of this Invmac Igat I on. A model le 
oxaminad in which rhe dielectric constant of tha 
compos Its la aqua I to tha sum of tho dielectric 
cons rents of tha components weighed hy the volume 
fraction occupied hy each. That model is compared to 
oeaiMramonci at microwave fraquanclee made on »yatonn 
coniiatlng of glaua beads, quarts, or aand saturated 
with chlorobonaena, l ,2-d Ich lot or t hana, methanol, or 
■Ir, and Und aatiafactory agraomont . Khan water La tho 
aaturant oo interaction botwuun wacar and the solid 
matrix has an Important afficL on thm composite 
dielectric conatant. This intaraccion ia observed to ba 
particularly large far quarts and water and suppresses 
the composite diolactrie constant quits cone id. rabLv . 
This interaction ii dopondonc upon tha rolatiwe eurface 
area par unit woluma. An empirical relationship bolwsan 
tho aurraca araa and compoeita dielectric conatant la 
obtalnod (o r clean, aaturatod, unconio 1 l dot ed 
roaervolrs. Thn inverse pracaaa of determining aur face 
area fron ia-a(tu measurement! of the compaalco 
dielectric constant may be poeslble for clean 
roaervolrs ar known lithology. In aar.4ic.oaoa from caraa 
the die lac trie const eat le alio below the volume 
Traction msdoL and correct iona aro nend.d to evaiuar. 
water content . 
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ELECTNORAGNETIC SOUNDINGS IH THE NF.D1NEHT4RY BASIN OF 
SOUTHERN CiHTARIO— A CASE 4 H TORY 

E. Gonca-Trovi no (Dapartment of Physics, Gouphyalci 
Laboratory, Ilniwerllty of Toronto, Toronto, Ontario, 
Canada HM IA?) H. N. Eduarda 

Tho result* of electrical and ulactrumaguat U (EMI 
eoundlogi conducted in the sudtmentary basin of 
acuth.rn Ontario are prnianted, Thn aounding aftea ar. 
located airatORleally in take .Uvantagu of thu dipping 
naturo of tho a.dlmnnca, a prograialvo study bc-ln* 
■indertalien from ahnllow to dnop svcIubi. Thu vurtical 
magnetic t laid Iranilur function, eatimatud with a 
pioudonoliu source EH lyateii. and conventional 
9ch lurabur gar apparent ruslst fully ntv Jointly invert ad. 
For ii neb aite, tha layered .arch taoJal containing the 
minimum auob.r of layers is tit.T«d to the data. Toe 
Joi.nL Inversion vnablaa up to eight distinct layers co 
be I dent I fled al luna iltni. The nonunlque n. a ■« a or 
ambiguities in each model, for .sample o 
(coaJiictl.lcy-thickncsa productal equivalence >1 a de-ip 
thin conductlva layur, ore ccvuilod through on 
eigcnaoluitnn analysis. Tho Intrinsic amMRultlsa of 
tho models of thn deeper meet ■ uni ara tifi.liel hv -s 
aratsoaclc, progruaalvs aiew-to-au. correlation vf 
eloctrlcil unit* scren the bealn. For ux ample, thu 
conductivity of a conductive unit is nv-aanr.blc when it 
ia at a shallow dapth. la a deeper «.kt ion, if the unit 
app.iars ji a thin laser, it la uaaigavd thn volut- -if 
conduct ivlty rem..vin.g the o-equival an: a ssibigui'y. Fhr 
indlviJ.iel inversion! corahtnud with th.. 
orrvl.it Un pruduev aa overall •■[# tri-al n-.-Ul jf t n.. 
basin c-jnilstenl with thn kn-.wn ic,i|.,n. 
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n<- lEU.UflG FIELD) []| THHtf. D1 MENS [,TH3 - A fleFISpp 
FINITE- DIFFERENCE 5 L Ml'LAl 1 ON USING U1GAI. ITrEGRAL 
FORMS 

John F. Nermance 

A new (I n i Lc-d I F far e aco fora is dots loped far 
simulating the distort on of telluric fields by 1-D 
arlmutha! I v avamatrir nrvcUrsa. The techriqu- 

•" 1 - * ■ • ‘ i-» ■ 1 • ' i l ■- 1 1 i o: » it i ... , -i -ii, 

•■lac trie fortune 3m.it/ :r»stcng cl.isud e-irla.-s 
surrvundlng each mosh nods, fhv resulting rxpmn *ie. 
which ire accurate to fecund -Ivgrea warywhrre, 
correctly deacrihe (Irit-xr-lur dii'.aiunnltiri in the 
olicenc field normal to vlaci rival di icon! inu 1 1 iei in 
tha In i arior of the model. Moreover, che new f*rn ia 
nine-point f I n ita-di f f e renew vperae-.r) aecounta for 
craei-derlvac Iw* le.g. , »> V, i-»a.i iTfrci. ir the 
region about each node, which can lead to sign! f leant Iv 
improved accuracy nusr sharp, localised diicout mu! t i aa 
where tha anomalous field decays aa I /a* or l/8‘ with 
-finance. 

Numerical aimulatlona ara compared with analytical 
■alutLoni For two almple models: ill a circular 
dlak-ahapad hdtar Oganafty in a thin shear , and (21 a 
sphere Imbedded in a homogonaoua , Icfinita cedi urn. The 
Comparison baewean the analytical and nwartcel result a 
for both at thaao modal* Indicates ebat an accuracy of 
bad or than a fau par cent ia not aacapt i ana L . 
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Gurvioh A, S., Kan V., Popov I* I, Ryiunin Y. V., Savchenko S. A, Sokolovsky 9. V. 
The Tempera litre Profile Restoring from Lhe Sim and Mnon Filming from 
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Gavrilov N. M., Shved G, M. An Investigation of Internal Gravity Waves in Ike 
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Gryanik V. M. Radiative Relaxation of Temperature Perturbations In a Finite In- 
homogeneous Atmosphere 
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Petrenko N. Khrelan A. Kh. On Modem Global Changes of Almosphoric Ozone 
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of Water Vapour and Oxygen . 
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fled Flald •. . 


Stroti- 


0920 Kignaclo and alaecrical matboda > 

UBIST1VITY/DEPT8 HAPPING U1TU AIRBORNE EUCTROlit GHETTO 

■ 8US9ET DATA 

Rlaua-Patar SangnLal (Bunda'aanitslc (ur flklfwln 1 
Gaowiaaenaehartan und Rob. toff* , P.O, Boa. 31 01)3. . aLLUr **J , , 
D-30D0 Eannavur )1, Hast Ganiany) ( (Eu., 

Dlidg tha bnogauanu* tiaK-tp*** ’i*» * uqlvaradl. - 
imtarpratatloB modal, all o( kha .aaaandafy [laid data ' 
obt s l rid with -a alngla’-fraquanay a Lrhorn'q 

■ alaetromagnakin (EH) qyatam fhat latllftai rha' ■ _ , 

lupgrpuasd di poll- condition nan baj aapvartad ta thq UOZuln ! 
•nde I paraaatan Pj (appafaut . ras i'litvity ) qnd d a mist 

(apparaat dapth) Thais paTanatarp hava baan ; irig—o-j, ■ 
InvaaC Igdtad [of rljai r .bahaY LoV above yarjoua . ' : Atm 

conductivity models and at sartoua flight sltltudai , . . _ Atm 
firstfor qhuoratlcal .axaqflas. and. than .for datdral ' Golltayn 

sppl leaf iona In tha flald.., 1 r '. • 
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Geotectonics 

Volume 16. Number 3 

Rud SLwi B n A lf Ea j! , , W ! ol ! n f E N,f Kudryavtsev D. I„ Lomova 0. S., Safonov V. G.. 
Mi rr»I Malcr < 3 l composition of (fie oceanic crust In fault Emperor and 
Murray fault zones (the Pacific Ocean) 

K °*£, n it d Z “" cnaha,n L ; P '* Sllilikll 0. A- The tectonic structure of (lie Hess Rise 
of refteefed waves) 1 * accordin ® to 4,3 la of deep seismic profiling by ’method 

S&SA T a C i£i?ii Sca ri i‘ \ ole ‘L l dlsfrihuMon of >e-Mn mlncralizatllon 
uMznevsKy A. A. Faults on the Ukrainian shield territory . , 

,he 

ot i£ n'-s^T/p " EWeal and old vcr,lMl lK ‘°" lc "“"“"i 

v - > reMi vcr; 

“ Isa. Jta cTtawcsi isjsrjsa} 1 -w* * * **-* 

° bells °o! Si «!>!?, Y 1 ^Mctaniorphlc rocks In meiange of the ophiolftfc 
„ •1 ser ^"wmiis (urochlshche Adzliarls) . . ... . 

Qurbanov A. At., Alamedov A. I., Yusifov I. S., Omarov A. M Dzhavadov Yn n‘ 

Kornev O^S " Anr^.»n«, Sha < P M ! flg syncllnalzone or the Greater Caucasus . .* 

AiEwM » * and structures of the Azov-Black Sea region . . . 

to° Um ffonahu *Islan d . ^ ««[ ° MI ' e Sea P^ts adjacent 

MW Seismic estkeds . 

California, Br«. C«> J.rr/ H. H. D ddl fi »*,“*» P‘*»« along 

a: sr- F : *■ “^Jsrnar 

arts -- 

arraissra's 


«• PM*.n^f«V"h* rorn'r ufaij 
rttraaj only Fore*UM., re.ulr. arc pra.suc.d f„, cha 

for cho convolutional itita-imia „„d.i u. 


datactad Nad It bam pr-tssiir. To thla end, cha 
actanaatien eharactarlaclea muse h» studied. 

Frtquaac ly , co« I mm« ar« highly anisotropic 
"T "; rarp.adtcel.r ie th. b.ddteg pl.u. eaa or 
!" . »«■ plaoea arist, .long which th. 

eq«| la enanaUaly tricked and Jotat.d, Recast «trk by 

rX n ,K 1978 : l»'l «d b, Had... C l9 aiJ h.rihem 
lh« *uch ayataaa of parpllal cracks 1 „ Brult .i roak . 
Lead to aniaotropic propagation a( body wivaa, vith 
ben faleelcy and attaauaciea varying oenaidarably aa a 
lunation el angle of travel thraagh the tracked medium. 
Tha pelaricaElon of aalnla energy propagating through 
inch aadia oan no longer ba dafioad aa aiiapla ahaar or 
compression. Ir (a raaaonabla to expect that guldad 
ahaanal waves In coal aaaaa will exhibit alatlar 


at cho canter of tha bud il pr-'p-irl t-w >1 I" t h. -•! 

tha lubcendod angle. 

Derails, the diilertinn in biiU .IcnoM. n ih- in- 
juat above a horlxontll bonnd-ity in It In |nn 
l in the Halt, at the boua-lliy, i-ir I "••lull. 
Incldanr veil), an abrupt change in .ipj- n ••■if Imiui in 

equal to tha real density ilunjii .H the liiln 

change In density, torne-l "thu I'-ihv-h J-mp." is 
independent cl geometry; Our ability 1 .1 g'limr il, 
hovnur, la a runccien of siati'-u I- .it 1 with r r 

to the geologic tadias. 

Tua nechods aro auggoatud (>ir I'bMinii.g bulb 
danaitlva f roc BHGK apparent d«aniti>-n- ill bv 
obcaintag tua atatlona Juat outaldu a* u.ll in )mi 
within the son. of Intaroit, tha Hoi anon )uri,- •-in !<•• 
approximated and added to an Indepen-J.iiit dentil y n.-.ircr 
la.g. 1 tha gisaa-gaisna log), and (■) the xppjr-"H 
dunslty anomaly within the Tor a it inn of inloreit .-la be 
derived by acdallng {porhapa bjiuJ m aelnni.- ..r u.-ll 
data) a ad added to tha BHGH-doiarnin.'.l deonltiea. 

Thinner boda can bo atudied with tin- nil.:i then 
generally beliavo-l, even with qucIi gnuiipi ntat inn 
■par Ing. 
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ORAVreV DATA** 8 * PPB0 * C,, TU BEPTI1 D «£ThHHI HAI HIN IK-i-l 

O.P. Qupta (gaaaarch end Dovgliipai-iit Divlal.m 
Halhasat lea Oroup, KDH Inaticutn nf Prlr.'t.iun 
Exploration, Oil aod Natural daa Ciiaalia I .in y 
Kaulagarh Bead, Dehradun, India) 

Tba preiant paper dee I a with a nuaorical appr..ach m 
tl,B J »pLb of a buried at rue turn Iron th.- 
raaldjil anonaly. The problaa of depth Jeterol net k .u 
haa bean tranaforuad Into tha prublao „f find low a 
aolut ion of a nonlinear equation of thu turn fit! , 0. 
Poraulit have been dariwod for a aphoro, vertical 
nor 1 tone 1 ] cylinder!, and Tor a vartlcnl fault (thin 
Plat, approximation). Tho procadure ii applied 
■yothatlc data with and without random error a. Finally, 
a i tala exampla la proaancod in which thn depth fi a 
ralultl' “ 3 - 8 ka Willed from .Ir.llmg 
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0999 Canoral or x.lac.1 laneous 


• 'l l. 1 t- . , .v; 1 ,U raJ »l 

1 -n. .'••'.•■ - 1 . 1 . ... i,..’ alui 

. Ilr-.lt. I f, . I li*| |- |. I. hli . *" 

I '- I ; ■ I >• nr-- 41 I winl WIU 1 

i-i:; r ^;\z :'£»-*** 

” l ,v 1 • H- • I"|| II || I - - Jr.-Hole!!!^ 

-» >•» '-l -I -4.1 II..- 

Ui.l. hl.,h . 

. 1 . Tl v'-IlVaV ’‘.M 

lh- f . H tl.it if., ini-ii.. -.Loihcfie^fSl 

ii.-l.i it 1 1 . 1 1 iv t.. .1 1 ....I 

«• .-it-.,,... 


"• i „T l4 r"*' w 

•'» “[ ;•* .-V 

■' , ' 1 ' kt ■«••»»»« -It l. l. 01 . tho rencrl 

* ,f •»!' -l-aiw t! ,. M..,. „f t0 .11 ™' Kr »l 

‘ "‘1-l.al ■(.■foronuue. S-4 


to .1-1 III, ..ml 

ru-t.-x I ll,-l It... I.,|..(l..| i. it . 
epiit.iri.il n..u,.-- I . i.l, , 

.1 ilnl Inr ii|.t.ibn |y u,. ,.r<| 
f.ItVI-tll. , .ll.-|| .- I 1 .I 11 |.-,| ,..li.. 


f -n-. t... m,. -I. .1.-11, i.-,i r.rii., u. <m. W | Cr ‘ H .J 
l-' llv.li. I,. ,r... air-iUtn .1 [„, trh J_\ 

I. .lit fur Alt, rinlivuly. Iff, 

-r . <.l j. • pin.., Ul I. .,.- m ,. rt „ n up to 


.in-,, ip, 11, 1 

■ -pnli.t l.il . on- •■■■li.ti li 


1 th-.- ; 

-llffvr.-n- . 


lk..n up Ly tin 
nth l-.->la to 

lucre uoj free 


1 ? I’’ ,1 ‘'' ’‘ U1, avuilabli chm 

m HU. ■" l- ,, '' ,l “ ln nal. tb,,, 

.. .. .* VV “ •" «>v r i.inUu. 1 * of any «_ 

c-fiil.., I.. l .hf iKini i-n ii.,.. u In uniiboiy ui. 

Mul. 4 i-„rr. -J liH 1 win, th- -link, could axttti 

c«iu Ih-iii nl-.ut d ..t yi . u„, .|iff, e .ilty ol a.ulUr 

lir| r.'iru ira.iclv r-.l,l.l l.l t „f 0 „- h „ 9jcu| 
cxth-inn II .|inu,ru-.t , n liqbl ul the ncdal liclatt 
and rCTui...,i |r«lMon nl thu rvatlonal tat»rt 

I'-arl-oii -Ii, .-Id-, mi..,, - v .i.. . . _ 

'-'■i •(■ alr-ugj qsa arctiatil 

J. ■•eupt.yH. K.-I.., I.rr.-Ii, |-.ip.r }■ .luil 

1*10 Chemistry .if the Atoosph.ro 

ALTI HU1[ UAL VI D TE.-fP-iRAI VAPlAtIO-1 OF tn'DAOCAMCj IT 

OfllFR CASEOPS TRACERS OF ARCTIC I1AZF. 

B.A. Fa ecu a sun ClHrpt. of Fnvf runotntal Sclsoca, Oi 4 i 
Criduita Canter, Beaverton, nrt-gun 'iJdilA). q.ii 
Khalil, an.| R . I. r.,. 

springe Ir.o IP rnir.It t-nn .ii hydros nr)-<na ted CM*- 
v-artunn in thu jr. 1 1. .iln.iaphotu Oll'M. Barr.nl 111 
ropuitud. .‘..n. iintr.it l-na ..I i|„. f»1 lowing gmi btil 
dor Cm I Ur. 1 ; irelvln... ••i.ll.l. . I h. n- (C.-Hgl. tthUt 
f-jlltJ , pi'.p.inu h',|i,l. h, nrrnr f'..,|l.,i. tclucnt iC^d. 
parchloru.-lliyl.-iiu (■ n .. 1 .,nd irlchl ur-uthylrna 
•CjHCljl. VrrtUal .li9ir|i..,tt...ia ..f thcae gam v«t 
ala.-. Jot cro liic-l on fltphto d.irlnr Uv IvRT. Th* ra- 
suits show that ■ n,, . H-, ml . II,. ruv be gsaton 
tracers of irrtl. haa... ru-lr v.rilcjl pioillrs lag- 
goet that r-ill'it..] air .nv he n.insp»rtcd in th* ax’ 
1-2 Vn ab»Vu ground ond pvrKip* also In Uyatl blghlt 
thin tlili level. Itr.iee gales. .«• t Ir hale. Ulttlsl* 


« 5 i' l t l . , h»! , i! ,, " i * , ff «W« I *>•» net 

mlm c lSane. Va «" *onte«t of 

eMSw! Z'.T “ " * "«• 

Mid Xalaalc nalhiids 

AirLICATIONS Of OPEBATQB 9gPARATIG|T [H REFLECT I Oil 
David L. Rrown IForoarly Dapartasot of Geaphyaiea. 


a nuanar ef traniniaaien aurvaya have bean rarrlod 
out co Invtat igata both attenuation and aolsocropy. Tho 
principal raquiramont far inch aurvaya ia chat in- seam 
•hat sad gaophona arraya he daalgnad to provide a large 
rang! Of both aourca-dacactor dlatanca and angle of 
trowii through tho coal. Qlvsa this condition, 
aaf lot ropy of groap velocity cap be datactad by 
adapting Dilewonakt'a multiple filter enalyaia of 
alngla tracaa to tranamiaaion Hacking over selactad 
raypath anglaa (Diisumakl at al, 1969). Atcanoitlon 


S™™s“ U3ID " SUBMCE OS'iLlNSIU 

j -- ”*■ - «. 
irSlfSlun far d ‘ r,Cl *”»•*•'««*••» -f 

gravity anomalioa into contour linea oT desrh .. 

?: d r P .V-d ( ’ Th V" h0d *■ -PPltoobl. for auVlac" 
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11 , , — L . ■•> Atcannac loo f 1 y , 

k Foroer ly Dapartasot or Geaphyaiea, ,totl,r ‘F *■" ba invest Igatad by a laaat-iquaraa OCOC II fi IT1 1 StfV 

Staarotd Vniveraily; preaontly Dipertmant at Applied a f thB '"a mpUcuda a part rum ■> 

Hstheaieles, California Inat lt,.r. ,1 e-.i ... of a psrtloolar modi onto the path l.nath. 


^zX‘^ Uxni * •« ----- 

v. r :^uV t : 

th. afl--. 1 *"’ J™ r,fU «‘ on MlRMlnr. *1- particular? 
U * nl * tltiC ” 1 •« Millie data 

• P | f iVl'l nl° t a rh 0 | a * ' 1,1 * standard d 1 man. Iona I 

“t" 1 downward -cent inuat Inn 


"■ «*"vsrd-eant inuat Ion 
d!l p «|j^7 ? i8r - ,Ci ? n "•«>■ bu replaced with fuM 

SjSSrsia-Esrsarjj-isrs 

dur,n * "»• inward comtinust in? 


or a psrtloolar modi onto the path langth. 

The os thuds and rsaulu of chase Inveit Igat ions era 
raporrsd Kara, cha aigniflcanoa of aniaoeropy for the 
col laci ion tad proeaaalng of In-aaais data la discuas.d, 
and consideration la given to cha type and alto of 
oirora Introduced Into the petition of fault 
prediction! mads on cha baa la or an Inotropic modal. 
Tha equivalence or Farast'a principle and Suell'i law 
for aalaotropie raypatka results in ■ computationally 
■ rrteiflnc io inabla our privlouiL; 

reported dynamic tree, g.eharing (Dto) stacking 
procedure to be utad fur auch data. 
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1410 Cbomlltry of tha Atmsaphara 

SSEjSSJ* 1 18 0V£R T,1E mimi pacific 
««L«aH i^aVoii'r 1 1 h':"’ 11 ' ’ ,nd BOthpl •-<* 

32®a |jr|,..a.i .v ,r tha "■ t «n Pacific f4C.' , n to 

par trillion (ppt)? 23*ppt ^.ndTo'” 1 of «>» I^rtn 

■eiuatar "j*,”! lSP\ M * "!f n 

fg/1 reapactively. long-tem anhla ^ B “ /l * '“ J 1-6 

marina Pacific aite ilAn *' lb, “ nt nea»urononL« at n 


100 operAPgr into 


H- John ion 


5mgT »W PMF.LT DATA 

940 , Vaavar Federal ‘ Cal ? * 1 Sutv, ». 25 Q 46 . 
Raich P#d “ r ‘' C,uer ' D - n ''«. CO « 0 »S) Alfred 

..’“If?! ««PI «. a mow.-r.., .. 




rn-jriLt data * pest run are Jov.lon.a w mu Walsh pawar 

Z5W - « «lvan signal ,n • 

». CO 8Mli) Alfred B. “ev. coaponenta. Aa . fi rac ,1 m [?, IlV 
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I'XI III 4 m HITR'K.I'I .u 1L--I Mir. (I; HIM .’lAIA'lP 
p.ll. 9 1 1 ■ ■ I -n ■ i r , llh-|..,r|n..,„. ,.| I, If. . 11 , ■! 

Al-i....|.i,.. rt . h l-ulv.-rnl, . of 

H1--|| I ,;.||| . Alin Atl—I, -II, 9rt|n',) ;|. I. n. Fuji, 

(Ih-iMM-a.-n, ,.| <L.n|.,,.. . hM.i l.„ v CnivwisUy, 

'■Iir1»i|. (mi, || ( n (lU IIM n 

■ 'iM, ii ..| nlii-nm, -in-l liv tadio- 

*• I"" “•*■■■ »iM-.<u.-i! ,w. ih w ,-, ilniii 1 iiint, lear 

"I'liuln .,1 III. I - 1 m I,,.,, | wbt- trill 111.1 .mo 

■'■'Hill .ir 1 1- ll. v .'.-Al.m-I l>.|,iiinrni, ..f :: c Untl(Ic 

and In-hmirl.il I', ...urrl,, hngllionrini 

I ih-.r u-rr Ain -,,.1,.., i.- i r , U g) 

lAUdi-r. Tlili fntn.-r all u pr-vrd Ideal tm rwlv 

xir mi-imiintu ui H , -. 01 . --nl I at l“i» ul * 20 - 

2' 1 -pL. will, 1 1 1 1 1 *. .liuinal vurluil-n w*r- aicva- 
i-inl.'l l. y t.ir.il nln-g.i, i.|.t c IBO 
frvijiiraily I, .an |-,i, {|„,|„ i n |(|12 by 

voluri 1 ). I hr h.m-h Ku „„.l ||ii, ,|nlri itrii- vail 

cnrrpl.il ml nr ;,„l.|,- to n..>l,-l 

v.iliiwn, tLtnm-m III:. I ( (•■ hi- aipii- 

rir.inily nhi-v.i th.< ii., I (,-vt-l (11 pi-t) for only 

twrul y-urv mi f.nir -1 ovi-r.ini-n. Pot tlicaa a 

"'if? ■;< * J l-pl win -I'tnliir-l with o mp J lan 
i IH' 1 * I- limn | ] j / (":;,i , | rn i|„ y.q, , 1 -., conpnr- 
ahlr Willi nod.. | va Ini-n of „ro U ii.t l.l. Thll low 
lliaij nnv arli..,. fr..*i lh.< r-ict llial ll# HI. John 

"ilo In ■l.iwiiviii.l ,,| n range wiiirli 

n I giil f Irani ii|-wln,i prrrlpitnlluB- * l 

I-KIAS nl ir, II Li ling d Inrun I v.ii Intlni or olono 
niul much larg.-r hu y now* in I tot iron wuta nbitrwl. 

Yhv riirfi-rra.-n In -i|.|iar<nit iv rauard l.y local 
worren uf uin.igni ..alii,... and tho l urn I moicor- 
•'l"gv a< Hu. ron Up vn 1 1 uv pki.a'I uiio. (nlirogr# 

■■a Irion, or.iiii-, n,,lat UV rml Ini lull, tll-nll-«lr 
moui'ur.-Txoiii „| . 

Ron, |.p||., Pai.Pi JUHrtf 

lAllMh-urlirHlal ,y nl the uim»splirrr) 

Ahii "x-h tiitai. iiLritriiTiim yunei at nkv hawk, 
MiNNkcncaip Aim at rermuiia . 

K.X. Turokiaii in.-|ir . „i lu-nLogy * fioophynird, TrIb v**" ! 

vprilty, ||„* h |,gg i Hl . y fT 06311), l-K. B*»i"l* , | 

and E.P. Iilun ( 

Thu taiul di-piinlt inn riuxoa of 11 a Pb nnd ’#• »*• > 

“01 a i mined „ t H .. w CMumn-tlrot and Bo rands ow» . 

U,< * ,,nw nlll,uul P'-r lod In H77-I9». i 
Pb flux hue rumiiin.'d virtually ronitant at Hiv - 
from 1973 tn 197B, | hr Tlux in thr 1977-1978 JtlW. 
tolny |.2 dnm/rmJ/y. The »"pb flux nt Botnuda » 

U^69 dpa/en'/y. Thia lower Mux than oxpoctai fi* 
M l 'i, rfllr “ , “ lloni *■ ||,1C to tin- cBinbllahaant of* 
Clocking high prosaurr cull during tho aumor wbl'* * 
ao fleets cant lnontol air. Thr ’lu riuxai at li*w«* , * 4 . n 
and Bo i Md a urc 7J.7 and 17.1 dp^cm*/y, valval | 

a li tent with wcitorn North Atlantic oconnlo ina*}** 

=rop moaaurumonts, but higher than acw othar H 

■hero tho difforenca cannot b« attributed to dl/MH-r ■ 
In stapling it In aacrlbablo to unions L di «*«'«' 8 
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xd«JH?* tbd pl ™ 1H spatially vabubu fiblm n. 

"PLICATION OP HATER PLOH HO DEL 8 TO VABIOUB FXlW 2- 
a „ * r,,1 « r (01 vision Of Soil Physic*, Inlticuta^ 

toil'll *“■ Volcaol Center, B*t »P*' 

loraai} aod Oadaoo Dagaa 

and -t-F 7 1<« durl”H lBfi »4*M?^ 

ei™ d, 5 rlh “* 10 * h “ baon -PpUad to ooophtA 

[fp^r? nd ° c —tor flow variable aod el 

22fiSh‘!f5r ,U * P^P-Ftloa. Two apstUilT JWT. 
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S*? '“““M (p.d.f.) of aaturatad bydriuUo ^ 
tha^I 1 ^ f K *^' 4,1 »pproximaco lolutioo wMO 1 ’ **’^? ' 
! P " ■ Mttlng fro fie and onlforM mW' r -r,] 
ll - w, «d for the a cadi deal protaduf*.'* r-V 
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"pm-OMaeata numaried aolut Ion to lUotofd'-a'W^?* . 
Sulk! *“ " pproxI -*4a aiopllfiid modal* Udl.K-. 

.’ ‘ LT " 1 *." 1 - 6c th * **P B *x*tion* «md TF^Jrat!- - 
hStb^ l<n r tfarllM « -ban th* field i* doKWAWy ' 
u 11 ”"*«*- tbd that In 
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;t-pllfiad flow modal. Which cm ba u*Ad 
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3173 Soil Hoiaturm 

UHSAT8RATED PLOW IB SPATIALLY VARIABLE FIELDS. PAST II 
DERIVATION OF MODELS UF INFILTRATION AND REDISTRIBOTLON 
0. Dagan (School oi Engineering, Tal Aviv Unlvaralcy 
and Division of Boll Phyalca, ARO, Volcaol Center, 
Israel) end E. Breeler 

Ho dele of watot flaw lo cha upper soil layer ef 
specially variable Uolda an developed. Field 
variability la aaaunad to take place Ln tha horlsontai 
plane. The saturated hydraulic conductivity la liaised 
co ba a random variable of lognocmal distribution, and 
head auction and molacute content aca related to It by 
simple analytical raise ionahlpi. Tha aim of the study 
la to darivm tha expectation and variances of tba 
molatura content, auction hand, hydraulic conductivity 
and water flux a* functions ol daptb and time for 
infiltration and redistribution. Toward this aim a 
almlpUflad Solution of vectiasl flow in a homogenaoua 
colim bsaad on cho concept of sovlng front, le 
developed. The statist leal procedure for ualnR this 
solution in S spatially variable field is outlined. 

(Log normal distribution, hydraulic conductivity, 
specific flux, infiltration, redistribution, 
statistical uoasntl, randomness, Richard's aquation*, 
ratal Raaour. Res., Papar JWOQDa 

3180 Hatar quality 

1THSATUSATED FLOW IN SPATIALLY VARIABLE FIELDS YU. 
SOLUTE TRANSPORT MODELS AND THEIR APPLICATION TO TOO 
FIELDS 

Eahal Breeler (Division of Soil Physics, Institute of 
Bolls and Hater, ABO, The Volcaol Canter, But Dagan, 
Israel) and Gadaon Dagan 

An approximate nodal of salt transport In a spatially 
variable field during Infiltration sod redistribution 
la ptaaantsd. Tha water flow la aaaumad to bo vertical 
and both water pora-voloelty and depth of watting front 
ohanga le tha horixontal plant due to tho variability 
of soil hydraulic propart las. Tho salt transport in 
tha vertical profile la computed by using an approx- 
imate, closed form solution, of the con vsctloo-d laps r- 
aion aquation, with the value of tha disparalvlty 
lncraaaing from nro to lea naxieia (3 cm) aa the front 
propagates downward. Tha concentration profllaB vary 
in tha horlsontel plane became of cha variation of 
wator flew variables. The expectation value and the 
varlanca of tha concentration era computed as function 
of depth end time for two soils, ou of large variabil- 
ity, ind tha second, of Lessor variability. The 
reiulti are compared with those bsaad on a numerical 
slnulnion of tha watar flow and aalt transport , ss 
wall ss with those pertaining to an equivalent, deter- 
ministic, oo If ora aoll (for tha axpactad value). It Is 
■hovn that thu approximate model yleide quite accurate 
roeulti whan compand with ths numsrlcai sibilations 
for tbs field of largo variability, uharasa tone 
dlffarancae xra present for the more uniform ona. Thu 
remit, for ths axpactad value, bsaad on tha tradi- 
tional approach of replacing tha variable {laid by an 
equivalent uniform one. Include a much larger error. 

Tha oiln conclusion is that in spite of ths apparent 
complexity, ths atatlatlcai moment* of malt concentra- 
tion in a spatially variable field can be Jet a ruined 
by uatng simple flow mudale, (Transport modeling, 
hydraulic properties, diaperalvlty, atatlatlcai 
BOmante, randomnaea) . 

Water Raaour. Rax., Papar 3H0010 

3199 General (Applications nf Surface Soil Holacura 
Information) 

ESTIMATING PROFILE HATER STORAGE FROM SURFACE ZONE 
SOIL MOISTURE MEASUREMENTS UNDER BARI FIELD CONDI- 
TIONS 

L. M. Alya (Lockhaad Engl near ing and Manage- 
ment Services Company, Hall Code C-31, 1830 NASA 
Road One, Rouaron, Taiaa 77258), 3. C. Richter 
and J, P, Faria. 

Studies In remote sensing of soil molatura Indi- 
cate chat the depth of tha aoll for which molt cure 
Information la obtained le very shallow. There- 
fore, in order to enhance the utility of the 
remotely euneed aoll moteturn measurements, pro- 
cedures ind models ara needed which will relate 
the profile moisture condition) to those of Lhe 
aurfsce tone. A linear regression approach was 
uiad to ssttmace profile water itoraga frea the 
atorsga in the our fare rone. For a given thick noee 
of tha surface xone, tha correlations between thu 
surfsca-xono end prof 1 La water atoregee daerneed 
ae the profile depth Increased; for a givan profile 
dqpth, these corral at Iona increased al tha surface 
sune il.l,-l. i.wreaaa.l. In r«n.rx|, the r. rrr- 
latlona warn higher foe Irrigated coin flalds than 
for bare fields. Fmsulca ahau that thu profile 
depth ror which water atnraga tan be predicted 
From aurfsce ions aoll moisture data depends on 
the thlckneaB of cha surface sons, cho culLural 
condition of the field, sod the coefficient of 
aa termination coni I dared adequate. An alternative 
protaduca to estimate water etoraga In a deep 
Profile under bare field conditions la based on 
tha asauaptlun that changa in profile water stor- 
age over a parted of llmo equals net surface flux 
over tha same time. Surface fluxes aro cuoputod 
^«L!^ fBC V #B " 8011 ■ B,,t " rn d « fl » nd hydrologic 
fa P I A 1 *.* ° f thB ,0ll ‘ Th “ r *grae«Ion approach 
.. . *° 0,tI “ ta noer-iurfaco molatura gradl- 

,lv ?* an •verago eurfaca-una molatura 

value. In a aimulatlaa study, nut aurfsca fluxes 
J a 9 u *7* d ohangoa in w„tar storage of a 

a« ™ *; P x P ” f, . ,B - F ° r a f 7aId-m»asurod data 
act computad Burf.cs flux., hurt on aurraca-tane 

lv.I«^ j nd eh0,B ■ ,aaurad " weighing 

yaloatar shoved good overall agroament. (EurtacD 
aurlata lone molature, profile 

Water Rcaour. Roa., Papor 2H1941 
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3715 Chtalcal CoEjiuiUlon 

LVIDL'NCI. FOR QUASI -PtRIODlC COMrONCNTS IN DOBSON 
NEIbORK TOTAL OIONC RECORDS 

Paul D. Guthrie (NASA/ijoddar J Space Flight Cantor, 

Co-io 96-1. Grocnbalt, Maryland, 20771) 

F'owor 9]'CCtruu analysis hoi bc*n applied to tho total 
0:0110 time series at iioch of a sample of Dotson stations 
wlili records nf rare than IS yoara in tho Interval 1057 
to 1981. Tho distributions of strongly periodic or 
qussL -periodic signals show JLxtlntt features at periods 
of l.S-4.0 years. 27 conths, 21 months, and 11.5 months. 
Several stations show two or noru such fea turns ]n tha 
sonu tiro serioa. Pnsatblo geophysical Inpilcatlons 
ora diicussod. fOcono. Quail-BIrnnlol Oscillation) 

J. Gcophya. Roa.. Grain, Fnpar ioMuJ 

1 1 Ion and Chemical Interactions 
AQUiOllS OXIDATION OF 50 a BY HY0R05EII P£F0XI0E 

S. M. kuner (Fred C. Harl A' see la to, Inc., Denver, 
Lolorado 80225) , A. L. Lazrus. G. L. Kul , and B. C. 
HeltB* (National (enter Tor Atmospheric Research*, 
Boulder. Colorado) 80307 

The aqueous oxidation of 5(19) by H a 0, is one of the 
principal paths of acid fonratlon In the atmosphere. 
Several investigators hove featured this rale cons torn 
for the reuLton: HtOafa) * S(IV)(a) * H lS 0.(a). as a 
function *>f temperature and pit. Tho reactant concen- 
trations uaed, however , were several orders of magnitude 
greater than thote found In precipitation or cloud 
particles. He have measured the rate constant at more 
typ ca environmental concentrations uilng a different 
analyticsi technique in which excess S(LV) flO‘‘ to 

10 H) was reacted with KiO, riO' 7 H). He followed the 

decay in H,0i concentration with time u&inu a h,0, 

1 umi nol -t heoi 1 uml ne seen t instrument. The lower 
reactant concentrations we use obviate tha use of 
Burfeis at our working pH range of 4.0 to 5 8. 

Dur measurements of the SCIVJ-HjO, rate constant 
ware in substantial agreement with Lhe previous 
measurements. He notad a first order dependence in 
. e «!i e , co,,s “ nt HlLfl Mrogan ion concentration and 
At 22 C find our results can he represented bv 
k - (8.03 ♦ 0.18) * IDW] dm 1 mole' 1 s" 1 when the 
pH Is between 4.0 and 5.8. 

‘The National Center for Atmospheric Research is 
sponsored by the Rational Science Foundation. 

J - Co&Phya. Rea. . Groan, Papar 2C186J 

3730 Climatology 

THE QBDLOUC REiTjfiD OP CL HUTTO CHANGE 

T. J. GrcMloy (Physics repartnent, Un Ivors lty or 
Miisourl-St. Uiula, 3t. touia, Missouri, 631 dlj 

TM* paper navi ox 0 thn principal renults Tran 
d&leooilnftte atuiiloa, aikl Lnclutiee uackgrourd 
naterlal Blwt«i trwaM oUnBto nololara, Die 
Inforrad tenporaturo history -Turing the lest b .6 
bllLLon years inliuatea rrnjor a hinge a in the cxn- 
parionts or tho Earth 1 b climate ay 8 ton. A secular 
cliRnge ln gTooal lnaolatlon receipt 1 b -tie to a 
20-30* Increase in solar Unlnoalty alncn tha 
roimtl-» of the onrth. 4 -T^-H-jO gr-eertioisa ef- 
feot nay have ofraet the lower I'Mnoelty -lur-ing 
asrijr earth hlntory. Infernal riuot-wtlxis or 
global toiqierat-ire have oo-yirrai over' a prvud 
range or time so&Lea. Gn thru aoalen of IT-Vt- 
yoars i«leog^-:vir^ 4 ur roc 1 . 1-3 ( a . g ., o-wtlnenenl 
■Irirt aril ena level oiianxjM) have -ic-ncrlr.j»;e -1 
B lgniridajitly to teir-er-it-m asa-.cUt/vl 

with translticoB tietaeon nc-nglvlftl an-l rIhoIx! 
antes. Prellmlrvtry oo-lellrg effortB lnl'.eqt* 
ttet n+Utlcoal recto™ (e.g. , i'jj, in 

aonaptArlo clnytlqu-xii ruxe q'.sa 00 osnslten-jl 
ln oi-ler to e (plain the origin of rt-n-darlel '. 1 - 

Die -"-r Ijtl n of f-ilni- Ice r.qps hb.y i-edult Tran 
o-».m •; 1 r®j let Inn -:ltvit 7 ia umt were oausnl by 
plate cc-.t-.nl -i pr-xc-'anmi. .’Tln.-t-jatt-vis or loe 
vr-luii.) -in n tLiw acnle of 19M(K yotre corivlqro 
wltli lrtaolntlnii vti-lxtl-ns ci-tiel r.y orbital ;-e--— 
tull-ntl-Vit. Poelt-A-ik lut-Ti.-t kns wtthhi tlr? 
lArst-se-i-tlrwloe ayat-vu ie.,r, , oc«Vt (lKslatlhi 
civuqp.-a -vnl l->1r>i£ lynisnl-vi) irw? I non naai.jrv- 
aih.o for n aiflir'loant m-Ji’.atr-ii rf tho orbital 
Atarvil. U*o ag-,* may be -Lie to ortiltelly-lnti-M-l 
temperac-xi-e -jhang^x n-i}*:rUjq....eo I on a gL-ifial 
r nollng of tonwtrtel origin. »alo.-<- 

C ll-oit ology , review 1 . 

Rav. uoophya- Bpaco Phya., Paper 3RDD92 

37)5 Electrical Ririw mens 

Bklkl- RtPvms C-'.-R- ilJk-PulM nkAbt'SESiaNI i In A lMiir.uu.l 
CLOUT AT UNOlUIR LABORATORY 

H. E. Debar (Naval Research laboratory , Cod* 5160, 
Washington, D.G. 20375), H. F. 5cewart, and A, A, Few 

A mat coro logical radiosonde, modified by the attach- 
"sne of vertically oriented, pointed . mote] rad, and 
associated instrumentation, was released beneath a 
thundercloud at Langmuir Laboratory, Saw Mexico. In 
addition to Information on taupe re Eure and winds, the 
Instrument provided an eat taste of the vertical compo- 
neot or the cloud slaotrlc field by msasuroaant of 
corona current Induced ip the rods. Charge voluoas 
inferred from the sounding iierai (1) negative cherga 
at 6.6 ksi HSL (terperatura -12* C) whera nortfawaetarly 
winds apparently advactad tho charge toward cha 
cloud's moat intenat praeLpIttCloa echoes; (2) poil- 
tlva charge at 11.6 ka HSL f-3Q* C) where cha vlndif 
flowed northward Into tha cloud’s anvil) (3) a 200 m 
thick screening Layer of negative charge at the 
aloud 1 , upper aurfscei and (*) ■ email, concentrated 
region of charge near the cloud tuiso. Thefts charged 
region! were evident in valuase of low precipitation 
Intensity flog Z £ |,S), utiiah ware wall ausy from ths 
storm's canvas Live contac. (Thuadirstarms, cloud 
alsotrlalty, cocone, aloctrlc flalds, lightning.) 

J. Gaophys. Rea., Graan, Papar JC0D36 


f 7 ^ m B r d :. r7 lByar “nteturos and proeaaiOB 

m ™r ,sre “ Tc bounmby uvb ° m ™ 

HOAA °^ arlB , d ( |> clf1 ' **srJna Bnvlronmantal Laboratory/ 
Wy L 8a«tla, HA 98103) and C.H. P.uae 
tha prUlltIva aquation model Is presantsd far 

no. Mm i C . boundary layer over tha marginal lea 
“ t,ieh ateulat “ "low rata of inversion 
of r™ J BC " of Hsrmlng of the boundary layer seaward 
In th. ■ *"*“ * or uff-foe wlnda observed on two cruiaae 
® Brln 8 Sa * by the NQAA R/V Slower. Tha hori- 
Chn ^*f P *r ature Brad lent In the boundary layar dua to 
I« i.S BBnIe h “ e Ilu * *a*Ward of on Ice adga only alight- 
lnHu^.x***** tha " lod a P aed “4 tba edgo bacausa tho 

preauura gradient la largely caopenaetad by tha 
Ulnii .If 8™iont due to tba changa ia Inversion height, 
dun. Ib t,la shallow boundary layer over rhe KTZ 

°! Jca vf,u,a however, very senalciva to 
A5D m 1 " routfuiuea. Whan on invars Ion base of 

oeaFFi.r,* PBC f ,I “ d WBr tha Inturior of the ics sad drag 
si lc. r ° r a ™ Dth le*. ■ 3D-ka-vida, rough margln- 

? nd m unecabls surface layer over ths 
ln , ” “? cd » t,la Nodal shows a decrease in wind spaad 
In wrL L h ! uind ‘' ard a “« «>* the M1Z and a 102 inenasa 
tr.na?;,!!*: “ d “ 1 7 * i«ra M o in wind atm.. Ln th. 

into*!* ” r’“ ,h |C “ to ° pB " " tBI begloning 3 bs 

ka asswxrd ^ ha lca eHgo with a maximal In spaed *t *0 
stBoa^si ? 01 th “ ■ d *®' Thaao results auggasc sa 
Of Ibi ~. C ." B ? tontoB rc,t r,p Ciog at the windward aide 
Sdau Bnd*ifi"f 1 i eB divergence of tha fca at tha 

80 and ica band formation seaward or cha adga. 

■)■ G sopby s . Rea, , Craan, Paper 3G0076 

l 7 i S n S^? lcal eoapoiltion and chaaLcsl lnternctiOD* 

UPnsD 1 ™!!!?! 1 ® 1 A ™ CYCL8 OF OZONB IN THE 

UPPER STRATOSPHERE 

L“-oxI Bd r lcfc . <N*«/Cod«lard Space Plight Canter, 
l J S “’ Creonbelt, Htryinnd, 20771), P. T.' Huang, 

\L Dcu ! lB ? B ini c - *■ «» b « 

SDhiwiI . tlw global distribution of upper sersto- 
(Ruv/csiiSJ 0 ? 8 derlv#<J froB backseacter ultraviolet 
rawHi. t lnatru “*"t* on th* Nimbus 4 and 7 aatsllltoa 
June I 97 Q rh^. U ?^." g c h» ract »rlstic, for tho porjod 
I97B *? through Uty IB7J plus portions of 1978 and 
"Sxtaw i- P fS BWrBB *“• than S mb a lqosl mid -latitude 

aid ne.. I,, * h° os ono mixing ratio develop*, in sutudn 
■t>har» 1 51! e,la Hintor *ea*on la both html- 

trond has b ? f P r “*ur« of 10, mb the seasonal 

“xceed lno IT "f ^ "U-UHtM* sumasr values. 
«tia* l 2 ‘ ,lnEor : 211 B largest oton* mixing, 

botwam * ,obBl “'uso occur at tropical latitude! ' 1 
of thE ™» BUtbB "f 7 and 9 mb. .The general character 
fhrencaa^ 1 31? 7?*“? B f ™'»ento-yeer, although dif- 

Kb«?fJ Bt i “ pBClB ! l >’ 10 «■!*" .This' . .' 
■ Ly in 0 Mri,l! 7 riBbll ! tJ ' ln °^ DM inertaao* tho dlftyeul-' 
»!• dS “ns-'o™ ‘rends from the *vsll- 

by *!'. —."**• ^ overall seasonal pattern revoalod 
“O'*** P^'£SE 1}\'? BC ^ rd *' lth Phoracheslcei 

^iifL^iiSfti?’ mmlu - ■ 

Gaopbf*. Oteao, Paper 3CM63' >. ^ ' : 
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r..,. EHQRHQU3 INCREASE OF 87RAIQSFHFRIC AEROSOLS OVER 

™W*Kf|£*IZArlON OF CARBON DIOXIDE 15 un BAND ABSOBPTIO) FUKUOKA DUE TO VOLCANIC ERUPTION OF EL CH1CWM IN 1982 
c ? HUSSION K. Niro no (Departmeat of Physics, Kyushu Vnlveralty 

S.C.S. Ou and C.H. Llou (Koteorology Depirtnent, Fukuoka, Bl2, Japan) and T. Efalbsis 

University of Utah, Salt Lake City, Utah 8411?) Largo increases of ■trotospharic aerosol parciclea 

A parameterization sc ho ms For carbon dioxide 15 un caused by tba aruprlan of Noxlcan volcano E) Chi chon 
band absorption and emission is developed bated on the 1“ oorty April 1382 wars observed by s Tag Ildar system 

line-by-line transmit tance data presented by Fell and at two wavelengths <1.06 iro and 0.53 um)ovor Fukuoka 

ithwsr2lftpf (1981). He derive two polynomial equations for thtuo smiths nincc April 18. Hose of rhe ebset- 

to represent tho broadband enisstvity ss functions of vacions show high concent rat ions of aerosols in the 

tna temperature and prussure corrected path length. A altitude regions from 13 to 33 km, with highest concern- 
detailed error analysis hag been performed and the root rations botwsan 21 and 30 ks, Ths sirosol optical 
mean square errors aro shown lo be on tha order of 55 thickness at 0.53 um ia shout 0.1 - 0.3i tills ia stout 
and 7.5* for the loner and upper atmosphere cases, 10 to 30 tisss tho maxima monthly mean valuoe that 

respectively, booling rales calculated from the wore ohsarved aftor tho Ht. 8t. Helens event In 1980. 

emlsslvlty parameter) ration approach show errors within Tho moan radius of aaroaola In tha danaast part of 
about 5.-, when thty are compared with those corf-uted tba El CHicbon cloud la estimated to ba appranimstoly 

' r ?I * Tfe-by-l Ina Integrations. (Carbon dioxide, 9,1 un. Thia aatlniato la baaed on tha slow sett ling 

radiation parameterization, carbon dioxide IR absorp- velocity of cha peak of tha cloud sod from ioforaation 
t' on J' ahtainod by cesipnriaon of tha two-wave length Ildar 

J. Gtopiiya. Res., Graan, Papor JL0004 roturne. 

A significant impact of the presence of cha Cloud an 
tba climate through variations of a too spheric clrculai- 
m , . fan *■ suggested. (Lidar, ■tratospTnxo. volcanic 

70 Particles and aaroaola aaroaoll. 

'AR AND BALUXW-BORNE PARTICLE COUNTER COMPARISON* 

LLWING RECENT VOLCANIC ERUPTIONS 0«.phya. Ra*. Utt., Paper JLQOSS 

J. Hofosnn (Departmimt of Physics end Aatronocy. 3770 P- rt L=l«« .nri 1 . 

taI'n! y R? R^M^" B MS a ^“jsg.? , “ U, * , 82 ° 7l> ’ J * UNUSUiL “IIAVIOR IN THB CONDENSATION NUCLEI CON- 

)sl loon -borne p.rilcle ma.«rren* n ta ar CENT RATION AT 30 Km. J.H. Roane {Papt. nf Phyalca 

™i«. HY f 4 1 * N ) are uaad to ealcul.ra th- ° f M,0nlBg> UtmiB W 

;ludad at least four datscLable Perturbs tlone of boma condonsatlun nuclal (cn) counter that la 

• strnto.pbarlc -aretol l.yar du^tu „ S “ P ‘ b !" ° f ^ rat ‘ n e to Of -t Ino.t 20 

iptlnna. These calcl.tlon, ara comnarod to I idsr ^ SH'S °! “ , 3 or , int "« a ‘ *» **« „„ 

iaurenonta conducted at G.mlach-Par^Hrchen 30 

7.5°in durins thn rah.i n . r i ni i i- , . ™ ''hlch could bo d«BcrKb«d by a auddan eoncan- 

rtlclo al.. dl.tributlon (radlu. ^ 0.07 u5. dicing !!S,™ “ T^ B , ? ll T“ d b ? " 

>rorlmatoljr rh. first al* nonthe following A on Jar " Ch "‘ dB ‘“» l r ” laA “ boclground 

• isntlelnurher* of particle, diffu.. kc^ L f !^! InR * l, ° V** "" at “« , * , "“- Bovu «' l****" 

Lltudo region about 7 month, aftor a nslar eruption V flxp,an " ,QO “ * *“ •»*» a ‘» <4>n.2darod , 

I these particles shcilri h. 1 , 3 eruption buc non0 appB ac cntlvaly satisfactory or con- 

•iuijriis «*“ e t p i!“ nt ih ! ^«p—t*- -*th 

ratoBpliero, Volcanic eruptions). ^ Irswhatlo Wwuld attrihutu tho pro- 

, . 1 duct lull and growth of Lhe now cn co 4 highly 

phye. us., ilreun, Paper JC0I01 auparaatur.itad II 0 SO 4 vapor layar generated by 

any cma of aevurol proposed prc-cuaeas lo tho 
uppor higli lntitiula etrstusphora . 

I, Ganphy a . Has., Urutn, Toper 3-04114 
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LU*R AND BALLOON-BORNE PARTICLE CllUWTER COMPARISONS 
TOLLCWING RECENT VOLCANIC EPilPTlONS 
D. J. Hermann (Dapartmimi of Phyalca end Astronomy. 
University of Wyoming, Laraalo, Hyootug, 87071), J. 

H. Rosen, R. Reiter, and H. Jsger 

B«llo»-bwnc particle counter maaour«n*ntB at 
Laraala, HY (41*N) are used to calculate tha 
expactod Ildar backseat ter at 0.694 urn wavelength 
from July, 1979 to February, 198) , t period which 
Included at least four datacLable perturbations of 
tho atrntoapbork aarnool layer due to volcanic 
erupt Inna, These calculations ara compered to I idnr 
bsx hu reman ta conducted at Gamlaeh-Parttfil'lrchea 
(47.3°N) during the aaao period. While tha agresaaiL 
la generally good using only rha moln mode ln cho 
port Ida Biss distribution (radius n, 0.07 no), during 
Approximately ths first al* nonths (o Having n nnjar 
volcanic eruption, a meueurod succndary nod* nosr I urn 
rodlua. when included, leptoeaa ORraamonr. Co Leu lot ions 
or the expected bock scat tar at 23-30 km raven 1 that 
nubs cant la l nunbers of port Idea diffusa loco this high 
altltudo region about 7 eon tha nftor a major eruption 
and those particles should bs token Into account idian 
norroilixing Udar nt those altitudes, (Aerosols. Lidar. 
Btrotooplian, Volcanic eruptions). 

J. Geo phya. Res.. .Ireon, Papar JC01l)l 
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ACOUSTIC AND ELECTRIC 8I0NUS FROM LIGHTNING 
N.K.Balnahnndran (LamQnt-Dohorty Gaologloal 
Observatory of Columbia Unlvoralty , 

Palisadoa, N.Y. 10964) 

Obsar vat lone of infraaound apparently 
generated by the collapse of the electro- 
static field ln the thunder aloud, era 
presented along with electric field maaeure- 
manta and high frequency thunder signals. 

The frequenay of the infrasotuid pulse le 
about 1 TIB and the’ amplitude a few nlarobers. 
The obeervetlcaie Ben to oonfim bob* of the 
theorical prediction* of eleatroetetia Bound 
by earlier workers. The signal is predominated 
by e acmpresaional phase and saeaa to be beam- 
ed vertically. Calculation of the parameters 
of the oberged region using the infraeound 
elgnal give reasonable value* . (Infraeound, 
eleotrostatie sound, thunder) . 

J, Csophya. Su.. Graan, Paper 3C0074 
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LIGHTNING AND PRECIPITATION IN A SHALL MULTICELLULAR 
THUNDERSTORM. 

D.E. Proctor (Ha Lions! Institute for Telecomunlca- 
tlens Research, P.fi. Bor 3718, Johannesburg 2000 
Republic of South Africa). 

Radio luges of twenty six consecutive lightning 
fleshes ore described In relation to radar pictures 
of the storm. These fleshes all started In two 
vertical turrets nhero reFlectlvlly factors exceeded 
26 dBZ. Four large cloud-flashes attended almost 
horizontally to pervade an almost lwr1zontsl.pl me 
or low-IeVel anvil, and ground- Flashes occurred on 
thg opposite sldo, In the propagating flank of this 
s bi|mi which produced hall. Host of ths light- 
ning occurred between the 3 kra and 5 -ta. levels. 
Flashes originated at heights that ranged fr« 

3.1 kB Aa l-S'C) to 5 ta AGl 8- 16*0 and they 
began at ■ m»n height of 3,95 ka where the 
evlroneiontal air temperature ms'-10*C, Recorded 
electric field-changes showed that- tire lightning 
discharged negative electricity, and'hrt Infer that - 
negallvb chargo had accusulated at these heights 
in th* vertical turrets,. and. that cloud-flash paths 
had bean Influenced by positive chargd that had 
accumulated in the pline. 'The total length of 
lightning channels that for*sd during. Lhe three- 
hliuito interval chosen for this study was 430 km, 
Htasiircventfi of electric, field-change were used to 
estimate totals of J90 Coulee!** and 43 eauloibe . 
that had been discharged in ISO, seconds froa Iwq : 
calls whose hotlines (enclosed by 30 .JB2 surfaces) 
ware 15? and 8Q tiAIc kllwiAjer* mpw^VBly. ■ 

1/6 describe thr^t stopped loaders' jihicl) produced ; 
electric fi old-changes, of the type which Clarence 
and Melon ( 1957) first called « 8IL-typ*. . A 
rootlnulnd current that. flowed along a cloud-flesh 
Is also discussed. .(Lightning t,«hniquf1. store 
strut ture,sferics)l . 

J. Qsophys. Ra*., Gisen. Papar 2C192B . 
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tBE I960 ERUPTIONS «F HOLGIT ST. KILEIS: PHYSICAL 
* SB CHEMICAL PROCESSES IN THE STRATOSPHERIC CLAUDS 
»A,.:. IutC0 ,l14 D *»»OcIntOB, Marin* 4*1 Bey, CA 
90.911, 0. g. Toea, R. C. HhltUe, P. llaalll. 

R> C. hdica 

T*>« phya leal eoJ cbtalcal properties g f the 
■ trdiospliDTlc clouda produced by (ha recant arup- 
tjana Jf the Panne St. Ha lone volcano are Invac- 
( (Bated. Tho I nr go and dLvoras aee of obaarva- 
tlonal data collects* In eha high-* It Undo plus., 
of Ilia Haw 18, Hay 25 and Jana 1J, 1980 eruption, 
la Argonieed and analysed for oil&nce of tha 
proraaaat at work. Tho data ara used to guide 
and sonetraln detailed nodol alauleclora or c be 
volcanic clouda. For tlili purpose, a cocproben- 
nlva ina-<flrsane tonal nodal of stratospheric eul- 
Mta loro sola, aulfur precursor gaesa, and vol- 
canic III) and duet ie util lead. The nodal bc- 
counte for gaa-phua and eondeoaed-phaae (hotaro- 
geniouai cHaoiatry (n ehn clouds, eoroaal nucle- 
atlon and Broach, and cloud anpanilon. Conpati- 
tlonal tanuJca ara glvan Far the tin* hi at oriel 
, 8««aoua apaclea concunt rat lone, aerosol 
■ Hi distributions, and aah burden! or tha arup- 
IMI elouda. Ifia long-tarn buildup of etracoi- 
pbarlc aarusola In tha If ore ham Htaiiphor* and 
iia penfacont affocLi af injrctad chlorine and 

T2«JI aPI W “"«•!»•»** ara a Leo 
tlgatad. ft la Concluded that SI*, voter vraar 

"" tb " OOBt *ep«t<uit euhatan- 

S® !“ e “ <rJ f BC0 ,h * etraecaphara by tho Kn.nl 

«i«> r.ap.rt to the vldc- 
Spread effocta on cosponlclon, and tho inpset on 

af'tho’Hr "““"S 1 ? *««• MEaltude 

tha'J H ' Un * otupilon, U i« found that 

f-S fit *".* "“I* ,nl,ue «« « f»« cllnata 

tC0,,B » •" «he northern Ranla- 

"analnlng problene In 

u,A 5i *»«“! phyalce end chenlaerv, 

for r “' ur * «pwrlcnul wort. an 


4 70S Boundary Ljvar end Exchange Proteases 
REVISES PARAHETEBS FIB MODELING THE TRANSPORT OF PCS 
COHHWEHT8 ACROSS All AIR IUTER INTERFACE 
Richard F. Bopp (Lacwt-Dobarry Ceologlcal Observatory 
or Columbia University, Palisades, Niw Tork 109611 
A nusbar of revlaloes of rha data base end 
CDiicaptualizH Liens util lead In alr-uatar trempurt 
nodali lor PCB rooponanca are auggaired. Tba noat 
significant of cheie lavolvas tho sselRnsenc of 
pbyeUel chemical proportlaa on tho hula or dagrae 
of chlorination. Tba alfact of tuoperiture on tho rata 
or transport la alec dlacuaaed. Tba revised nodal la 
tented on a number of narural situations sod compared 
to available data. (PCB coop emeu re, alr-uetar 
transport, chamlcal paranatara). 

J. Geopbya. gee.. Green, Paper :clB8» 


Oceanology 

Volume 22. Number ii 


I’lujsi, t ti/ tht' ffti 


Novikova L. E., Ostrovsky L. A. On ;ni .icmisijr m.-cli.iiii^m nf (mm;,,,,; 
ration ....... ..... 

Volosov V. Af., Zhthmuv it/. /I. Ntmliiii-nr liimrv »f i.irin: simIc flows 
jolroplc bottom relief for :i (wu-lawr nn.il.-f of jii<- ocean 
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*705 Boundary layer and at change proceeeoa 
THE SWSITIVIFV OF UPPER OCEAN STRUCTURE TO TIRE 
7ARTIW WIND DIWCTIOM 

T.D. Dickey (Departaanc of Can logical Science*, 
University of Southern California, fee Angela*. CA 
MRJMHl), j,j. siapiua 

Qbnrvatlona and aolale ahuu that sudden change! In 
tha nualtuda of rha vlnd atraae vhlch occur vlthln a 
tlaa Interval of one-halF Inertial period ara odic if- 
fectlve In Increasing lurfaea currant speeds and ailing 
the upper layera of tha nceen. The purpoaa af the pre- 
sent study In to quantify tba afreet a of concurrent 
tlaa dependent Hind .11 tact ton, Tba Xellor-Taiude i lva | 
I 1/2 turbulence cloture wrial Is uled. A linearly 
stratified water coluan located at lO'H Is cboaen for 
all rein. A rartea or nodal rune rna executed In order 
to dotsralae eh* relative itoeltlvlty or Bleed layer 
depth uid eaa airfare tapers tura to vlnd speed aa eo»- 
pared vlth the rata of changa or wind dl rent Ion. Tha 

reiulte Indicate that tha accuracy and dm raeolutlon 
of Vied direction ahuuld be given ipeclel conelderatlon 
•"* laterpretetlon af field axperlHate 
vblch Hill be uied for testing prognostic atad layer 
Mdale, Tba raaulte support tba eoaclualon or the Sat- 
elllt. Surface Street (s’) Bortlug Group that nethode 
or luppleaanttng uattetooatar data are required for a 
proper lap I ana neat Ion of upper ocean wdale whleh ra- 
gulra wind dlractloa variability ae an Input, 
ueaph/a. p 4 a t J.bel. p Papar 2U910 
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Afnri/n' chemistry 
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P Straea (S’) Wort lug Group that nethode 

MM Beonu ■upplwanring *cnttercMC«r data art raguEred fop a 
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Marine biology 
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Thli la ahwn by t/a T Br oE 

obtained with the BV “ f „ tho «D data 

th« rrs -John „ urr *. Heincke* an <j 

per con t age composition of th« S palr the 
njnssea la ea Lima tod by ap» ^ ln wator 
Blxlng thaory. Tha diitr?h. 9 tha llno «r 

Wter naaaea indicate i Ule raaln 

the Carman Bight frontal structure In 

-5ls:s. , Bs*a “i" *1* 

water and Elba eatuaS^ ™te° f S " a bott0 " 

frontal area. Thia frontal uAg 1 f0uni1 ln tho 
trappad by tho vortlcal ^r^ t* “PP fl «ntly 

K raphjr of tha «-«• 
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Kudin A. M^ChauiFchlkw i l !W Ite Ir “? M Walw ■ ■ ■ ' "^ 2 
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Donianou Af. M. Varlam,, m 7 i \ ' . ; . . . H50 
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■issiimi In sea water 
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l« r tan or uSmL ? lBt cUwtion 

totw» reflect lora <faaai " rainlnljM 

"IRG a*ptA. Thu mvfci B ™ Ut « an ocean or l n rl- 
Wrtlcal dlaoSL”! 1 U bo show that vh- 


v. mwilH and ar.pl ItuJou. 

J- Caopbya. Rna. , Orvou, Paper 3nOH 
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Wr_«5ean ray, ^i. r “««■ In tha 
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In »ha dirhiMt water 'PPaare to bo due 
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™ ta » quaLUttlvu onv^ Sif y 1 / - »* also 
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CBcae-ib.il « *Af favor, dir.ee 




Wac own dynalca* 0flclll#tton «i internal waves, 
3. Oaophya. Rm., ?mfn 3CWMi0 
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J- OanpUya. Ran., Orem, Paper TCO078 


5J6U Jjulnr wind Intni.wi Iihi.i wllh n—n nii.l plwiel* 
MIARi;K-hXi:ilA».| IN IIH IhU.NI.Il'MirATIII IIK VBNPB AND R«l: 
A C'CIPAHIKUN 

1 • Tl Ruaarl I (lnai«i„t„ ul <:■ ,.},hvN |> ii mnl I'UBntar* 
Miynl.u, Hnlyrmli v i:„| l t-mln, I •»■ Amn-IaC, 

■•al Ifiital.i, ■MUI.I4), r. J. i n, ibiranvi, T. t. 

• i. iv, mi a.| A. 1-. H.q,v 

‘I 1 " I ""l-ir Iimi il.ii- fbRrgt- 

I'arlmiiy,, | n n„. >1.1,1 la nvalaotH W* 

1 !'• 1 1 an ur.b-r nr intiiu 1 1 Hili 1 liui* tlum lUt 

111 Hi.. Vi-uiin n. mu 1- 1 o,i]„,.i 1 1, , Thin Allirinrv alRh* 

I'KplMln dll Ter In rim rtf n l*d pAllli" 

mid nlinpe hi In, ,- „ k „ n , H-ir". Tb* 

iMViir ii>. ini wind it i<m i,.| Uurn In at trlbulnWj 

[■" ■Ii’iiiii' I.MI Mzvri.il riirmw ,if Hnru r«pi«T« 

lo ’'‘■""Rt Hi 1 « , . Inn gi-iMi h uinv, »nl» T “H 1 

"dwcoahinrh, itn..„ l .)„ r ,.i, 

IlDcphyn, Run. | an., JI.U015 
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S3(|0 Bolnr wind Lntor.ie t Innn with ■*>"« and planat* 

OIABAL niARACrKHISTH.-n UP HASH STIC FLUX RQP*S I» *■. 

vbnub ii’wfnnpneiLB 

H. C. elphln IHRn/HK fvnaar.:h Aannainta, HABA/G 0 ** 41 ^ 
Span Fllqltt enntar, Graanhalt, MI) J077ll» C* *• -. 
missel I 

In this papor wo aaanlno tha -jlnhal oharaatarlll’- 
or tho Mgnatlo Flux rnpea ln tha Venus ionoepbarei 
Thaaa atruaturee nra tha want comm but-* 1 " f*FW*J 
or Eha lononphore, halng ohaorve.1 on anra than 7JJ “ 
the orbits or tha Pioneer Vnmis otbltor paaain» 
tha ,UyaL<ta loonnrhare. Tho apatlal oocarraoea ef M 
«paa maxloLiaa .t altltu-lao near 149 k»i thpy tef 
oaaapy "ora thou got of tha lonoapharlo voluna •* **“■.■■ 
altitude, Rt higher altltuiloo tha treat Lonal *1— ■ 
oocuplea by ropes daeraaaoa below 209. Wala re«» r 
tha rope* wary between 6 log at 140 be altltoda end ^ . 

, « 51,0 1" altitude, and aaale roughly with both 

loonl loo gyroredlue end loo Inertial langth. WJL\: ' 
above SOD kn altitude ln the 1 ow eenlth angle lx<« , 

taelnne appear to hove qua a L-hort cental oclantatl— »*, 
white those below 200 bn eltleu.tc ln th* low W" 1 " Sr 
angle ( X <4S ) eaaee toml to bo hotlmntql ahova MJ-J- 
and readonly oriented below 300 ka. Ropaa way ., 

r? *"• tightly ’twisted" at low eltltudaa than cVrjjh' 
high, and pore ao ln the v<49 regiona than naarar 
teenteator. Rope fl.n .trangth. are hlghaat :j 

altltodaa whore their oaourrenoa aazlelxee, !,«•/ 

to, and aoala with tha aquara root of the R*W.V , 
tharaal praaaura. Floxlly, tha global pplarl*W"T j". • 
fix* J 011 * ,l " w -ll9"a’ currents appear to ha ca^P* r J -i' . 
anu .to not olearly eupport a steady, noqtufbulwt , . 

gloh el loreatlon naohanlM. (Vanya, riua 
lpnoaphara) . . , ‘.g!,; 

J. Geophya. Baa., Blue, Paper 3M017 - jf, J -i| 
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heat Fluxes are proaentod end the poaalbla rolo or 
the ion heat Flux ln suppling tharaal energy during 
tho radial expansion of tho wind la examined. Our 
findings suggest that wave-psrttrie Interactions 
and tori Coulonb coll I along (or othur yet unknown 
ptocasseal have to be Invoked Ln order to explain 
rhe tharaal energy state or solar wind Iona and 
their radial temporaeura profiles. (Ion aquntLoa of 
state, adiabatic invariants, ion hast flux). 

J. Caophya. Has., Blue, Paper 2A1972 


Particles and Fields — 
Ionosphere 

5S05 Fsrtlcloa and Flald* - Ionosphere (Airflow) 
THPRKISPBERIC ODD NITBOOZH 2. CDNPARISOH OF 
ROCKET OBSERVATIONS H1TII A DIFFUSIVE TRAD SPORT 
MF.HIEAL »ML 

S. P. McCoy (E. 0. Rulburc Center for Bpact Ressarrh, 
Naval Pesos cch Laboratory, Washington, PC 20375) 

A ona-dlaanstonal nodal of thermospheric odd 
nitrogen chemistry Is used to simulate simultaneous 
rocket nauureaiata of ND, N(*S) and 0(3p) at Lvl- 
U|ht, Good sgtsaioant beewoso tha observations and 
the modal la obtained for the H(*8) deoeltlai above 
100 km and for the NO dans! tlaa above 130 km. Dif- 
ferences becusen tho N( 4 EJ profiles from the uplrg 
nightglw and down lag twilight alrglow aaasuraaania 
ara conalatant with the dLurnsl variation of N(*S) 
predicted by the theory. The Adel shows that with 
high thermospheric taoparstures the diurnal variation 
of NO decreases while the N(*B) diurnal variation 
incraaies- Dili bahavtor la attributed to the 

temperature sensitivity of tha rate for the produc- 
tion af NO from M( 8) and 0,. Tha modal la uasd to 
pradlet tha solar cycle dependence of the HO chemi- 
luminescent*. (Alrglow, Odd Nitrogen Chemical Model). 
J. Caopliya. Rea., BLue, Ptpoc 2AI854 

5505 Fartleloe and Fields - Ionosphere (Alrglow) 
THERMOSPHERIC ODD NITROGEN 1. NO, N( 4 S) AND O(’P) 
DENSITIES PSW ROCKET HEASDREKEHTB OF THE HD 4 AND 
Y BARDS AND THE 0 2 HERZHRG I BANDS 
R. P. McCoy (E. 0. Rulburc Canter for Space Batearch, 
Nival Research Laboratory, Hashing tan, PC 20375) 
Alrglow salselooe from the upper eemosphere were 
measured with loatrurienta on a Bounding roefcee 
launched on Hovomber 7, 1979. The nitric oxide 
delta sad gsau banda and Che molecular oxygen 
Harsbotg I bands ware observed at evening twilight 
with a pair Of ultraviolet a pact roes ten and a 
pboccmster. Nightglw amission of HO and Oj wars 
measured on tha uplag. Twilight NO grama hand 
fluoraaeenca end NO dalta band chsml luolnescsnce 
were aessured on tha downleg. The altitude 
profiles of tha NO end Og nightglou emissions wsra 
Inverted to yield the density of 0(3p) batvnan 90 
and 120 km and the density af N( 4 S) hetwaon 100 and 
200 km. Tba twilight NO gomes baud emission profile 
uaa Inverted to yield tha density of nitric oxide 
bet nan 111 and 200 km. By viewing ln tha solar and 
anti-aoler dl Tactions on tho two lags of the flight 
tha eeaauramanta provide an Indication of the tem- 
poral variation of tba N( 4 B) density. These obser- 
vations provide the first simultaneous measurements 
of tha thermospheric densities of NO, N(*8) and 
0( J F). (Alrglow, NO 8 and Y Banda, Oj Rorsberg I 
Banda, Odd nitrogen Density Hsaiurananta) . 

J. Geophya. Rea., Blue, Paper 7AI8S3 


flBSERYAtlOHS OF 31ALL- SCALE AURORAL VOPIICE'. BT THE ■3-.’ 
SATILLITC 

N.J. Burke (Air Force Gooohyslcs Ldhorstnry, llamcun AFH, 
NA, ill 7 31 ) , H. Sllavilch an.1 fl.A. Hardv 
He have Studied two Intense Auroral events which warn 
encountered by the 3-2 satellite at - 0550 end . 19)0 
HLT, during s subs tom, near tho equAtorward edge of 
the region 1 current system. The a vans are narVH by 
large danectlons In the east-west magnetic f Isal-i 
component. In the dawn (dusk) event the deflection 
was ini) (.Too) „t w ith a total duratfon of 4(F) seconds. 

In bath cases the deflect I on corresponding to an upward 
current sheet was sharpest, occur Ing over .25 seconds. 
Upward current strengths of *5 and 135 uA/n* within 
Utltuda extents of < 2 km are Inferred. The principal 

-rgi..* nr r-li.rn | .. n -, t ...... 1. ....... . h> . 

upward current sheet and is norn spatially e^ten.Jud, 

Ih» h .«-!? ,n ,rtensl f les ,n thB r *W of 10 to 15 uA/m-. 
Ihe events are associated with electric fields -hose 
magnitude can exceed 700 m V/n. In the region halween 

currsn, !!! “.>■«« to Me principal upward 

? I 1 ,’ thB 8 ec f rk ,UM r ««ed hy 160* then 
Maid «ri!. l * or 1,,n4 ’ orientation. ; uC h oloctrlc 
t,0n5 11 ve r,se 10 P ,4S, M vorte, riow pat- 
;"?* sl " ,la r t0 thMe ohserved In auroral folds and 
•n iter, «Pol‘« 1 aliasing, the neasurnments or 
" !i!“™ ««tor li the vl emu, of the upward 
ffTLSrSaT^* " Mrl,, ,nrort, *Han concerning 
and of the Mrsnt populations 

ahlf 1 nn ? d -’rop. Hlth song reason- 

11 ,s iham thiL fhMrved values of 
s!nnl»-nx!,? r ? CQ [' sl,t ' ,nl ? lth colllslonless, 
cuPrn^t? ii U f thttorl «. (Auroral area, flelrt-all.jnuil 

2S5 wl“iir t,l,e ihoe ‘ s, ,, ‘‘ ctr,c 

J. Geophya, Rob., Blue, Pa nor 2*1922 
5520 Electric Fields 

* ^”5 ™s COS HE-RELAT ION SI I IP USING THREE- RAT' AH 
VELOCITY HEASURBEN7S 

Six?!? 1 " 0 < HB *- p l*w*t-l»aHtuc (Or Aaronomte, 

Tx L5f tl8nhurr ' LInd,u > ™>" JlD - Hhltehaad, 

L.A. Uadharg and y.B. jooaa 

Yhrra coherent radire have been uaad to obtain 
aiDULtuanus radial Doppler velocity ueeursnenti In 
-I !I * iroa B '"“o volume La the E-layer 

“. , E I* “‘R* 1 latitude lanoapbare. The coelne-ralatlonahlp, 
which were derived In the fluid spproxlmatloe of th* 
plaima initsblliclsi associated with radar aurora, 

Slat i IL! C0,utBEBnt fremeirart In vhlch to Interprets 
radial Doppler velocity observation!. However, a 
systematic discrepancy of tba observed radial velocities 
nd tha caaiu-relatloaahlp la found and discussed. For 
ooeervatlan* in cha eastward alaotrojar this dlacrapaucy 
ie qualitative!, on Una with aspaccatloni baaed on cha 
KiMtlc thaory of the imiEablll tlaa. It appaara that th* 
paaalblm phaam valocltlai in the plum ere 1 lof tad to 
mv-rvalra, than pravlouily thought. Thla IsgilUt that 
" BBt, “ CB ot th* electron drift veLoclty obtained 
usiug the fluid approximation at tinea may represent u 
undareatlnata of the actual electron drift value Icy. 
(plasma lutabllltUa, tlactrlo field). 

* Bd " 8e1 m Paper 3S003D 
5«0 Electric Fields 

Twr'iSJb]!! *■ harano DISCQHTIHOITY AS OBSERVED BY 

Chain RADAR 4,0 ^ IHS ALASK;A hagnetoheter 

^ Kamlde (N0AA Space Envlrcrment laboratory, 325 
HroaiivaY, Boulder, CO 80501) 

relBtlv * I meat I op of lonoepharlc parameter* and 
>«8"atlc parturbatlons ln the vicinity of tfi* 

... r 8 ^ [^tontteulty (a examined. Forth la purpose, we 
>«+4f® ,n8d obMr vatlona of the Chatanlka Incoherent 
"catter ra«j sr and of the IHS Alaska meridian chain of 
crurte?*? 7 *™' *' hlch HBrB cootlouwoly meaeurfng tha 
cnfttte..i!f K ? pharlc P arBB *tari near tha Harang dla- 
Hxr»-H U u. Hh * ri B olreable oubatorn took place, Tha 
north^ik 00 ! ,n l! ,t ' r ' BB dBt,n " d by tha ravarsal of tha 
north-eouth a Inc trie field, Is found to ba located at 

rnmiffi**? 1 °! ihm dlrantlaulty I dent If lad by the 
tlon m i!*! m * thDlJ °* us,n fl smund magnetic perturba- 
aurrvni ’ 1“ “ ,Bo ,ound +A*t tha rolsflva location of 
dacenri ^“Ctlvlty an haii cement* la quite variable, 

Iv n..i » a P Brha P | upon aubitorm tine, [hiring ralatlva- 
COndnrM ti" 61 “ d ^ Mrl V BtB BO Of 0 ILblfOrTX, B 

aide r.* oohancemant occurs only on the poleward 
f aid L d,B =oDtlnurty deKnad by the elecfrlc . 

ward ttlB «"ha"cao«it surges -equator-. 

Wxi™ S d BB b,vwri thB 8 1*oontlnulty during tha . 
contTnui tv r f =ovorv flh0,B °f ■ *ubetprm. (Harang. dl*- 
current, electric field, radar 

®*°phya. Rea. Lett,, Paper 3L0104 ;'' 

1* 1 tu<J * lanaapbarla . Curtin ts • 

ajr matc mo qbl for the auroral field like. 'fusha is , 
HO or 'KLMLMJWD oduevt - 

ii"," iu,4 *h* 11, Jri ' (Balance ApplIceeloDs, lad., 

"““M, YlrgluU 22102) and F.J. msxdxiix (Nalial; - 
uTw r B J w *Wr, Vaihlgitoq, B.C,. ,20375), - 

A«»*l4pgd A dynamic mimacleal addal .of the 

1. -!!!. ,• “ *' rt0C81 field Uni te order, to provide 
aniilii . for BC ' li rtn| t6no»pher* ’ - megaateapherg 

• Bulrfiof ix WC ** ,BBk ■ , ™ • multl-memane ■ ■' 

■VMEL-flnld. e^prnxlmatian of e gyrbtropln,: plasata ; _ 


conaletiDg of elites apaclea (electrons, hydrogen loos, 
oxygen Iona) along a aagaant of auroral msgaocle field 
Uoa extend Lug fro* an altlCudi of BOO km to 10 earth 
radii. U B hive per (oread aloulatloni for Cha use of 
a curcaut-frag polar wind Bguillbrlum of tha fLeld 
““ plaema and tha ease In which a large upward 
fleld-allgusd current la applied To tha fluid l| Ma 
In the farmer case, tho agroemont batuaen due nodal 
and pravloua static taaults la raassnabla gives the 
differing boundary boundary conditions Inherent In tha 
two caaaa. To tha caan of a fltld-a L tgosd Current, we 
not* that tba flux Luba plasma raaponda to the currant 
on aaveral Tima acnlsa. After an Initial rapid 
hasting of the elaccrona due to precipitation In a 
converging magnetic Meld, electric field coupling nr 
the o 1st icons to eha Ions cnuiee thermal aaclllatLoni 
of tha flux tubs plasma to persist on time icalai or 
tha order of one hour, Illustrating the coapllceted 
nature of Lhe responia or a col ilaionlaas plaaoa whoa 
heat flow transport la treated In a dynamic manner. 

( Field-aligned currant, polar wind, migngtoaphara- 
lanoaphsTD coupling) 

J. Oeophyn. Boa.. Dlua, Pupot ICClllOl 

2!!? L . ln “ r ‘ iL1 “ baewaen waves and parelclaa 

PERf ’ ESDIn!L «‘ ACCELERATION OF HEAVY 
lOHOEPHERIC IONS BT INTERACTIONS VLTH ELECTROSTATIC 
HYDROGEN CYCLOTRON HAVES T 

N. Singh ( Center ter Atmoapherlc and Bpaea Ec lances, 
iteb Btete Uutvenlcy, Logan. Ut.h 8«322). R.U. Schunk 
tnd J,J. Sajki 

Tha energisation of hoavy Icnoapharlc lone by Elac- 
Eruataclc Rydrogau CycLotron (LHC) waves is axanlnud. 

In particular, th* problem of preferential perpendicu- 
lar secular at lea ef heavy Ions above 5000 lux along 
auroral Maid Lines la examined critically. Obaatva- 

I, 008 hava indicated that above this altitude tha 
occurrences of lan beams and EHC waves are highly 
correlated and that the occurrence rates are high. 

The EHC wavoa era found to be coharont. The eiurglza- 
tlon process la examined ln eha light or Interactions 
of a single coherent uavo with the Ions. The Inter- 
act I one can bu stochastic or DHutorhaaelc. depending 
on the parameters of tha wave end of cha background H* 
lone supporting cha vava. With electric Mold wave 
amplitudes of a fav tana of millivolt /m. It la shorn 
ebat tha Interact Lus can glue perpendicular enargies 
” tha otd «r »f MV for O f ions. He + Ions are shown 
to gate perpendicular energies ansllar than (T loss. 

It la Indicated that upward flowing H* Iona csarvoc gait 
suy-appreclahla amount of pucpendfcular onergy. For a 
gtvan olec trie Meld wavo amplituda Eg, cha extant of 
onergizaLion critLcally depends on the average perpen- 
dicular energy 1 temperature) V*. of tha background fT 
Ion plasma. Examples are wotked our for values cf H. 
ranging from I to 200 gV, The rusulctng enargltatlonB 
and pitch unglaa ter 0 and Ha* Lons ate computed with 
observations from sarsl Litas. The heating tlnos for 
tha tens ara found to ba of the order of 2 seconds at 
an altitude of 5000 km. 

J. Gaophya. Ran., Blue, Paper 3A0112 
5545 Ionospheric disturbances 

NIGHTTIME VHF AND CHZ SCINTILLATIONS IN THE EMT-A9IAH 
SECTOR OF THE EQUATORIAL ANOMALY 
A. V. Vernik fDaparttient of Electrical Engineering, 
University of Illinois, Ur bans -Champaign, Illinois, 
418011, S. Franks, C. II. I lu and D. J. Fang. 

Meaauronants made during solar maximum years iu Ilia 
East Aslan sector of tha equatorial anomaly show dif- 
ferent aeeaonal patrtrne or night-time scintillation 
occurrence el 137 KHx at Lumping and 4 CHx ax Hong 
Kong. These seasons) variations are vary similar to 
chat observed at the equatorial station In Guam, Indi- 
cating strong coupling bacuoen iquatcrlal and Anomaly 
IrreguLari i lee. Model coupu tat Inna Indicate that the 
GHt scintillation observed at Kong tong Is much 
stronger chan one would expect baaed on VHF scintilla- 
tion measured at Lunplng. It ia suggested that this 
might he an Indication of strong latitudinal dependence 
of sc Inti Use Ion In lliu anomaly region. Ve also dis- 
cuss tho possible dKfvrcnce In local Ionospheric con- 
dition* Lhe i wt-ro responsible (or genet sting 'Hx ecln- 
tlllotten caniteg frregularliloa In the snoralv region 
and at the equator . f Ionospheric disturbance, radio 
wave propagation. 

Geophya. Res. LelC., Paper 3L0l)5y 

5540 Particle Praclplcacloa 

THE EFPECTE OF ENERGETIC PARTICLE PRECIPITATION ON 

TBE AWOSPHERIC ELECTRIC CIRCUIT 

1. B. Reagan. F. E. Kavorott. J. E. Fvana, a"d H. I.. 

Imhc.I (Lockheed Palo Alto Research Laboratory, Vslu 
Alto, California, 94304), 1. 0. Joiner (Offlca of 
Naval Ru search) 

The solar particle event fSPE) of August 1972 la 
one of the largest that baa occurred in tha lllL 2b 
yuara and can serve a* a good oxample of a major per- 
turbation to the atmospheric alactrlc system. In 
this paper Ion producciom ratal and conduct 1* i tlaa 
from tha ground to 80 kn at cha paak Intensity of the 
avast on 4 August and for 30, 33, and 40 ka for tha 
6 -day duration of tha event ara praaantad. At tbs 
peak of tha event, tha proton and electron precipita- 
tion currants, tha ohmic current, and the vertical 
electric field ere calculated Inilda the polar cap. 

Tha particle precipitation currants at this time 
greatly exceed cbe normal air earth currant at alti- 
tude! above 30 h> and produce tavaraale In the verti- 
cal alactrlc flald at 28 ka and above. Calculations 
are presented of tha vertical alactrlc flald at alti- 
tudes near 30 ka where halloo* naaiurament* vert 
made. Good airteaSDt ba twain tba calculated and tho 
masrarad vertical also trie Maid rarlfle* our ability 
tn calculate disturbed conduct iv I tins at th*a* alti- 
tudes from satellite ■aaauratunta of proton apratra 
Incident on the ataosphora. Despite tha fact that at 
tha peak of cha avant tha vertical alactrlc flald 
near 30 ka was aborted out by tha solar part I alas and 
that tha currant carried by eh* solar partial** ex- 
ceeded tba fair vnthar air-aarth currant dimity In 
cha atrateaphara by larga factors It la coacludad 
that tta largest affact of an SPE of chla magnitude 
on the atmoapherlc alactrlc circuit la dun to the 
Forbuah decree** in tha galaetlo coaaic ray flux 
rather than to tht large iocrseaa ln solar proton 
flux, (Particle prod pi tat ion, particle currant!, 
atmospheric conductivity, coialc ray laol xat lop) . 

J. Gaophya. Raa., Bcoea, Paper 3C00D5 

5563 Ploana matlou, convacclon or circulation 

HOITB CARLO CALCULATIONS OP THE O VELOCITY DISTRIBUTION 

IN THE AURORAL IGTWSPHSRg 

A. R. Barakat (Center far Atmoipharlc and Spse* Soloocom 
Otph State Unl vara icy, Logan, Htah 84322), R. W. Sohuuk 
and J.-P, St-Haurlca 

Tha 0 T velocity distribution in tha high- latitude F- 
nglon baa been calculated using a Hunt* Carlo tachnl- 
qoo. Tha calculation* uara raatrlctod to tha altitudes 
whirs 0+ -D colllalona dooinata, i.a., baeweaa about 
200-350 km. The Haute Carlo calculation! canfira tba 
aarlier pradlctiona, which. wars baud on a simple relax- 
ation collision nodal, Chat tha Q* velocity dlatributln 
takas a toroidal shape for large convention alactrlc 
Melds. How* vi r, tha toroidal fait urea appaar only ter 
alactrlc field* greater th»n abour 80-10D m?/m whan a 
ran rigorous lou-nautral collialou modal ia uBqd, . 
whireai cha raloxatloo colli lisa medal. predicted toroi- 
dal features ter alactrlc flelda graatnr chra about 40 
mV/n. Since a toroidal velocity distribution is aa- 
a tab la, ioooapharic lrragularitlai can ba expected at 
altlcodaa hotwaan 200-350 fem whan th« con«ctlon oJ ne- 
ttle field exceeds 80-100 mV7a. n 
J. Gaophya. Ras., Blue, Paper JA0107 

55B0 Nava Propagation 

A HOWSOUHlCAIi STUDY OP QUAMERn EQUATORIAL 
BCINT1UATIONB IN THE ASIAN REGION 
D. J. Fang (COMSAT LabgratorlaSx 
Clarkaburg> Maryland, 20871 ) and C, H. Uu 

OnaaacM offorta war* made from 1978 to 19B0 to 
monitor tenospharlo aulnUllatlona ln tha A* lx* raqioa. 
Two gaoBtaeloaary aitellltaa IWTELSAT IP 18, Faoiflii 
Ooaam Region, and .INTRLBAT IV-A Pi, Indian Ojean Raglan) 
aqd five ear cha tat Iona (Hong Kong, Blngapora, Thailand, 
Hawaii, end arl Link*) with h bstal of might up/dovn- 
)ink algiiaU at 4 and 6 OHx, raapeotivaly,, mu in- 
volved. TOnjity-niaa month* of 4- OHx data noalvad at 
tha Rung 'Kong prlh BUUon waxa used ter analysis, 
tfcU maaauraMaat period ooinojdad with the solar, a* XI mum 
parted of tha gurraqt aolar oyoi* 2) . BointlUabtena of 
aavarq intenalty wlUl'poak-ko-paak riuotutlona of up te : 
U dB ware recorded, . This Jwpar onmlqsa te* 

Jogloil aapaot of aoiaUllatlou la tea. Ulan raglon, 
iiWloaini'. fcha'. •qulnbolial bagurtanso potfcara, dldrwl 
on* at ohatAmfearLfkloa, ralallcnihip tmtwvaa aolntUla- 
tlOna along , tKi paqtword xn3 .'vpitward Unka , during • 
BunsAk.-aud .oorraiatlon wit)i : aotepot nusbara.. Thaaa 
findings, oomptananterf to lateraatlon already aval labia ; 
from tear loon *«d teropaao-*frl«*n teg lo *“* giwida ■<! 
sassntial aUmsnt Ig mwteraUnaing «h* *l«*»*l bahaviot 
of glqahart* LMoapharlO aolntiltettena, < Jonoapterlo " 
eoiati nation. 4-0tU *>***, aolar oyote). 

1 SAd. scl.. Paper 2EI982 


S3B0 Hava propagation 

QUANTITATIVE STUDY OF SUB5TCHH-ASS0CIATED VLF PHASE 
ANOMALIES AND FRECIPITAT [NO ENERGETIC ELECTRONS ON 
U0VEH8EH 13TH 1979 

T. Klkuchl f Radio Reiaacch Lahotacorlsa, Koganai, Tokyo 
1B4, Japan 1 and [>. S. Evans 

Phase a no mails* ■•sedated with oagnatoapharlc uub- 
•torai waro obaarvad on VLF signals propagating on trana- 
amoral paths (GBR, 0NE<U-AU<RA and 0MEC4-N . DAKOTA - Inubo 
Japan) during tha nvsata on November 13th, 1979. Dacalisd 
tompariecina ara tuda hatwaua thtss VLF pbau anomaliaa 
and gannagnatlc baya, and quantitative relations ara 
obtatead with praclpltatiag annrgatlc olectrana (E r 30, 

» 100 and Y 300 ksV) detect ad onboard th* TIR0S-N and 
NOAA-fi sateLlltss. It la found that two types oT VLF 
phasn anonalLoa oxlst which In tutu era associated with 
two phaaaa in cha history of anargette slsctroo precipi- 
tation Into the araosphars. The flrat typa or phase 
anomaly Is associated with direct injection or energetic 
elect rone into th* outer magnet a sphot* and atmosphere 
which 1* coipLately corrolstad In tlmo with dsvalopatot 
of tha auroral alactrojot current ayatem. The second 
t?pa arlm-from suargotlc slsctrvna which aubMquanily 
precipitate Ins a trapped electron population and has * 
dolaycd onsar and prolongsd duration. 

Excel lenc qusntltetlva car raise Iona ara obtained baewssn 
th* annrgatlc elect ron f luxes nnd the nagsltnd* of cha 
phis* anomaly on thu KIEGA-ALDRA signal. From tha local 

time characteristics of tha quantitative cautions, 1c 
la csnsludad that tha else crone with E 8 300 ksV ara tha 
mala source of D-raglon I'm I xat Ion responsible for tha 
VLF phase annul y ovan during cha night. (VLF phase, 
tuba tetn, precipitating anargstlc electrons). 

J. Geophya. Ras., Blue, Papa 2AI007 


Knmioi. Hi-iii EI’JRC.Y um at 7 nPfMsir 

KWH'- I). *11“ iTHEHIERE FROM 0 TO AO MBAR 
t.'E.in tie ceauaisnc ewator. 

V.L.BHATT (Phyeloal Reasarch Labors ttry, 
Ahmadsbad 390 009/India). 

Atmoa pherlo nautrons 8 to 2&i H#V era 
studied . (outran differential energy e^atra 
nnd integritbd apoctr* at 0, A, 6, io nnd AO 
■bar arc given, "p^otrx f or E > JO KvV are 
Riven fo'- 7 different altitudeB. All opaotra 
anou nnylme naar AO HoV nni larga drops noar 
22 and 100 MsV aonflmlng oluar atruotursa. 

Our rerultH at A - 7.8*1' are ncBp.’rod with 
others near A - A2*I' both theoretical and 
ex^rluisncal. SxplarutLrra era offered for tFd) 
Important featurou ond tho actual ahapo of the 
nautron arergy spootra .(Atmos phorio neutron 
energy npeetra) . 

J. Cpaphya. Rea., Blue, Pspoi 2 aI838 

5599 Gauaral (lonoepharlc Modification) 

OBSERVATIONS OF THE HT-EKHASCED PLASMA LINE WITH A 44.8 
MHz RADAR AND REINTERPRETATION OP PREVIOUS OBSERVATIONS 
WITH THE 430 HHx RADAR 

J.A- Pajar (Ksx-Planck-lnStltut fQr Aetontola, 3411 
Eaclonbucg-Lindau 3, F.R.O., now at Are cl to Observatory, 
Areclbo. Pusrte Rico OOvlSl, R.H. Isrklc, B.P. Woodman, 
J. RSttgar . H. Sulzar, R.A. Bahnka nnd A. V«ldhull 
During 5.1 HHx HF trnnsmlsnluna below tha F-reglan 
panacratinn (ttquancy by a nearby Ionospheric modifi- 
cation faculty, radar echo** coming from F-r*glon 
heights sr a frequency of 44.8 + 5.1-51.9 HHx worn 
received while a VHF radar using tho 305 ■ spherical 
reflector at Areclbo was transmitting pulses coherently 
on 4h.8 HHx. The bandwidth of ihn school was Loss than 
10 He. The so-called decay line due to the parametric 
doc ay Instability was expected at a frequency Lower by 
about 300 Ha but It was not obaarvad. Density 
variations cioitd by the pordcromutlvo fores resulting 
from tho standing wava pattern nr 5,1 HHx mro 
tcuterlvaly Invuled to explain tho obsirvnt Iona . 

Poorly undo rs Loud aipccti of aona previous obaarval Iona 
with the 410 MHz radar can bo similarly sxplainnd. 

I lunosphur It mod If lent Ion, parametric Instmbl licloai 
J. Gouphyi. Hus. . blue . PapuL 2AI4JO 

5599 Genoral ISpacacraft Optical Glowi 

VISIBLE GLOW INDUCED BY SPAlECRaFT-ENVIRONHENI IMTH- 

ACTIOS 

J.ll. Yea I llsrvatd-5nt thionioa Cantor for Aatrophyalc*, 
40 Garden Street, Cambridge, HA 02L381. and V.J. Abrsu 
II luminal 1 :p rna found taunt ly in th* rna direct ioa 
or the Shuttle Orbit or arising from interaction with 
the ambient surrounding acmeaphara. We hava axomlnad 
' - •*.x l •*, • I -,i »l - l. .... iys!iig phut .ct tri-. d.iia 
taken by the Vlilbla Alrglow Exparlnant on board tha 
Atncaphere Explorer Satellite!. Analyeli at ilx dif- 
ferent wavelength* from chs Ultraviolet to tha near 
infrared auggeate that rfa* glow has n diffusa band or 
continuum Bpactrum which pails in tha rad and probably 
In tha lafrarad. 

Gaophya. Raa. Leer., Paper 3L0094 

Particles and Fields — 
Magnetosphere 

5705 Bow Shock Hives 

STABILITY OF ELECTRON DISTRIBUTIONS WITHIN THE EARTH'S 
BOH SHOCK 

H. F. Thurnen (MS D43B. Los Alamos Njtloiul Laboratory, 
LOS Alamos, NM 87545), H. C. Barr, S. P. Gary. H. C. 
Felttaan, and T. E. Cole 

The linear Vlasov stability of a cl ess of electron 
veloclLy distributions which nodal thou observed with- 
in Lhe earth's bow shock Is examined. The study Is 
restricted to electrostatic waves which propagate 
parallel to tfle ambient magnetic field, fl. Two In- 
stabilities are identified which are driven by free 
energy In the direction parallel to An Ion acoustic 
nave, with real frequency below U» Ion plasm 
frequency; and an electron acoustic nan. with real 
frequency of several times the lan plesaa frequency. 

The characteristics of tlw unstable wans are In accord 
with observations obtained within the bow shock, in 
particular with the trend of the observed electrostatic 
waves to be polarized parallel to the magnetic field. 

Tha Instabilities Identified here may contribute to 
electron dissipation in colllslonless shocks. 
(Colllslonless shocks, electron distributions. In- 
stabilities). 

J. Geophya. Us., Blue, Paper 3&PU3 

5715 Electric Fields 

OBSERVATIONS OF URGE HMhETOSPHESIC ELECTRIC 
FIELDS DURING THE ONSET PHASE OF A SUB STOW 
T. 1. Aggson (HA5A/Soddard Spice Flight Center, 
Laboratory for Extra terrestrial Physics, 

Greenbelt, Maryland, 20771), J. P. Heppner and 
H. C. Maynard 

A large (30 mV/n peak) lepulsive westward elec- 
tric field was observed in the midnight, low 
latitude, dipole L ■ 7.G region of. the earth's 
■ugnetospherlc tall at the onset of a large mb- 
stora. Tha naiiuramants were made with the Iona, 


store.. The measurements wen made with the long, 
179 ■ baseline, cylindrical electric field probes 
carried by ISEE-1. The electric Meld. Impulse 
was coincident with e sharp GO nT step-1 Ike change 


In the x-cwponenl of the magnetic field at the 
satellite and the onset of a Sharp 600 nT decrease 
In the H component of tha riald at a magnetic 
observatory near the subconjugate point. Tha 2 
nlnute envelope ef the westward, E y , field cor- 
relates with the tire derivative, aBy/St, of thn 
collapsing Magnetic Meld attributed to the de- 
crease th the cross-tail currant. Associated . 
with this Inductive Impulse, large alactrlc flald 
variations qre ilao observed on time scales .of 
tens qf seconds to tens of nllllsgcondi. The 
)ow frequency (10 seconds) wave variations show a 
coherent phase raletlonshlp between the electric 
end Magnetic Meld which -citing as from correlative 
to. ant (-correlative during the event. Higher 
frequency (t < 1 i) turbulent electrostatic 
fields of ilnllaf magnitude are present throuah- 
ogt the event. These large time dependant 
electric fields' seem to have the proper ampli- 
tude, duration, and timing relative fo the ■. 
auroral subitum: sequence to explain the 'energetic 
.proton enhancements frequently objervdd near mid- 
night both at synchronous orbl t and in tha No- 
na to tq 11 at tlpes of Subitem onsets,- The azi-, . 
withal direction of Ey (wsstwird) for this event 
■ppasrs to conflict with the 1HF-G observations 
of an eastward Ey,.at' higher latitudes under 
. simitar conditions.' However, these observation^ 
ire 'In agraamint Hhen.magnetolall collapse Is 
YieWed'In tarn of > sharp reduutlbn to' the- anti-' 
solar tension on aurora] Meld linos as opposed 
to interpretations based wltly on tha eTfects . .. 
of a auddan decrease In the cross- tall cur-re* l 
sheet. ; ; . 

J. Gaophya. »*a. , Blu*, papor 1*0981 •' 


5715 Electric field* 

NIT (ERIC ALLY SimATBP TWO-DIMEHSICilAL AURORAL 
DCUB1£ LAYERS 

,T.3isp1i E. rorovokj (PflpiTLDBnt or Fftfolcs and 
AatToniisy . University jf lava, low* City, 

Iowa c 45£421 end Ciena Joyce 

Eloceroitui? plains dcutli layera ara aurarl- 
caUjr ala-jletel ueing a nngretlxaS Z 1/2- 
dlraaalarnal part ids- ln-oeU ayiLen, periodic in 
one dlrootlcn and bounded by rsiemln .jf 
MazwelUBn plBST* in th* <ib.r. Tn* BiculaLlon* 
tT With oblique and Lm-dliunalc-nol dtuPla 
layora ahuw pericdlc instability, Indicate 
Debye- length rather than gyro radii .caliag, and 
rarasl low- frequency electrostatic turbulance 
and alactrcn-tem excited eleclro.ta.tlc 
elec tron- cyclotron wavoa. Blsulmted electrlc- 
Meld *ad else iron -boon dais reaaable rafereaced 
eats lilt* sex sure monte of oppositely dlracted 
alactrlc field* vlthln auroral regions and ef 
precipitating .loot ran a in Inverted- v event.. 

Fitlnataa are given fbr Uie thlckneaaea rf 
auroral double layera end for tho separation* 
within mltlpls auroral ares. Ths teapor*l 
modulation or accelorated bna.-ia is lnvaatlgatedi 
tne poBBlbilitlaa of tha double-layer production 
of ion conics rad of ion rrcclpl t alien ore 
hypo tho ■ lead j and too con sequences of elec tre- 
atable plassa-UBve excltounk ta discussal. 

Hisiiatlona Including tha atmospheric bacK- 
■cattaring of *l*ctror,a predict the praasnee of 
on ler cap baric a be nth which asks lo Bocelorate 
Jonoapheric Ions upward. (Electrlo fjelda, 
auroras, particle precipitation, double layera). 

J. Gaophya. Rea., ulua. Paper 3A010B 
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5755 Flasna la.tablUtle* 

GENIRATIDH OF LOURR HYBRID WAVES BT INHOiUGEREOJa 
ELECimnr streams 

M.J. RaehLasa (Naval tanarck Labaratory, Washliutan, 
D.C. 20375) and J.D. Hub. 

A linear, aWccTOicasu, kinetic thaory ef valoetcy 
■Haired Inbnaagananua a lace ran scraau flawing 

parallel to ■ n.gnatic flald la praaantad. Our 
davelapaant, which 1 acted*, cha arfacca or * danilty 
grad l ant, background plssoa, and alert ron callLelnu, 
tl valid for arbitrary T /T, and Y .77. *h*re T , 
T sb> T 1 ,r * thB toaparaturn oT cha sBArs'd oLectcoSl, 
background alaccrona, and background Lons, raspac- 
dnly. For bee alaetron otraana T 7T, >i 1 ud T 
>> 1 T «jix wo find • now resonant Instability drlv.n If 
oalacity ahexr uLLh fraquency soar tho lover hybrid 
fraquoDcy. Thla Mdo 1. ch.r.ccarlx.d by wavaounbars 
k such that Vr, ai < 1 whs re * u is cha ahoar.d 
• (•circa gyro radius and Is duped by colLLelanxl 
affects. Applies clan Is n.ds to wavo Lurbu lanes in 
ths auroral sobs and solar corona, 

J. Goxphvn. Ras., Rluu, Paper 3A0111 

5775 Trappad PartlcL.i 

THE ADIABATIC K>TlON OF CHARGED DUST CRAIKS IN 
ROTATING MAGNETOSPHERES 

T. G. Korcbrop (Laboratory f»r High F.ncrg, 

Astrophysics, NASA/Coddard Space Flight Center. 
Gleanb.lt, HD 20771) . I. B. HIM 

Dust grain* In tha ring syatans and rapidly rotating 
BugtwLowphoras of the outer plansts such *■ Jupiter and 
Saturn nny ha sufficiently charged that ths aagoatlc 
■nd slecirlc (areas on rhea ara eaapsrable with tbs 
gravitational (ores. Tho adlabaclc thonrv cf charged 
particle notion has previously bean applied toslscrruns 
and atonic slxo porttelas. But it Is also applicable 
to tbaae charged dust groins In tho Blcronater and 
■nailer rang*. Uo duclvs here thu guLdlng canL.r 

squat 1 ob Df rotten, drift velocity. .inJ parallel 
oquntion of cotten for thcao gcuLn* In n rotating 
lugncLusphers. Tha r I faces of psrl.llc grain ch.irgs- 
dlscharg* have not bscn trootwd prevl-ju.lv ond haw 
boar loc ludad In this analysis. Groin charge la 
affoctod by tha surrounding plwnE.1 properties and b« 
the gialn-plaaaa velocity i.iaong othur [actors i, both 
ol which nay vary over tlia gyro-cliclu. The to.uLtlng 
charge -discharge process At tho gyrofreuuancv ■l.strovs 
tha Invariance of tho organic tV'nonc and cause, agrsla 
to Bov. radially. Tha oagrecic zooont nay Incr.B.a or 
dacrosaw, dspsnding on tba gyraphaaB of rha charge 
variation. If ii decreases, eha nor Ion lo always 
toward, synchronous radius for an equatorial grain. 

Out eha orbit bacooaa circular b. For* the grate roachas 
avnchronwio radlua, a conclusion that follows fr-sn an 
exact conutnnt of u« rotten. This tlr-.ularMatten can 
ba vlouud aa ■ consequanca of the gradual reduce ter In 
tha magnetic nonane. TMs clrcularisat loo also 
suggests that dust grains Issuing lo could Out reach 
th. region of ths Jovlsn ring, but xavaral *f facta 
could charge that conclusion. Excalltat eiialltatie* 
and quint leatlva agrouant Is obtained h* twain 
adiabatic ehtory and detallad ourerical etblt 
Intagraclona. (Cbargad Duse) 

J. Gaophya. Rea., Blue, Papnr 2A1705 
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6S25 Grots prop art lei of th* Kaon [Nsgrotlc pa Uol ti- 
tans I ty] 

A REVIEW OF LUNAR PALEOINTENStTY DATA, AND WUCAT10N5 

FOR THE ORIGIN OF LUNAR HAGUETISH 

5. M. CfiOMBkl, (DopartSMit of Physics, Unlrurslty of 


Newcattio upon lyn. , Hewcascia upon lynt, trig) anal, 
D. W. Col llmon, S, K. Runcorn, A. Stephenson and 
H. Fuller 

Tha saturation remaiMnca 'normal In tlon method of 


HlBDlntoniTIy estimation ha* been applied to more than 
SO lunar step let, and has b*tn calf bra tod In teres of 
itondard intent! ty ffa terminations dons on 14 samples. 
Theta result! niggoit that o lunar lurfaco Mold, can- 
parable In Intensity to lhe Earth' i magnetic field, 
exlited from about l.G ta 3.B AE. Absoluts paleolnten- 
itty Mtfnstai and lunar is r face field i trangth deter- 
minations art canslstant with thla ofaaervatlon. Tha 
data presented here differ from previous dascrtptlons 
of the variation In tha lunar Mold with tlma In that 
A) tha oldest lanplai f»3.8 AE) aro nongst tha most 
weakly aapwtized; B) an ordar of magBituda drop in 
palaolntenslty fa suggwted between the time of extru- 
sion of tho Apollo 11 low and high potassfi* basalts, 
Tha limited ragg* In as* of the strongly magnetized 
lunar tuplei and the abience of ibocked iHplei In 
this let arguei against a solar source Tor the lunar 
paleoriald or for Holds arising frem transient pheno- 
msna such as Inpacts. The coincidence of this high 
field era with the Ural nation of basin forming Impacts 
and the beginning or rare basalt extrusion suggests a 
canon cause. A close approach of the Moon to tee 
Earth at about 3.8 AC may account for all three pheno- 
mena . The confined tfciretfon of tee strong lunar field 
may allow for tha assignment of relative ages for cer- 
tain lunar loaples and lunar for face features. (Lunar, 
pilaolntaosltyi magnetic rialdi), 

J. Ooopiiys. Rbi., Rod, Paper 2B1857 
- B5IS Bur Fact of Planeti 

CCHIEffI Od 'A BGHBHATIC HODBL OF CSATZH HOOIPICA- 

1IQI Bt GRA71TY 1 hy 8. J. Haloah 

R. J. Pike <U> S. Oaologlcet Survsy, Hsnlo Park, 

CA 94025) 

Kslaih's cheers ticsl modal for the aallspes of 
,isrgs lapscc- orsCars Is based portly on lacoaele- 
esnt or oeblguMily reported obi.rraclomi. Rio 
-pspSY prosoncs a cable of data chat doaeriba Che 
onsst of 'soap lex morphologic facturae in'eratere 
oo HsKurji Barth, tlw moon, Mara, Oaoyaedo, and 
Callleco. Halosh’e on.se dlanuri contradict 
the wstt-aetabLlehod oboe twat Ion, that central . 
path* appear Jn smallsr cratara than do ria tor- 
ram*. Addlclaully, tpo seematrlo raise too ef 1 - 
his sodel’a collapsing craaaisnl; cavity to tb* 1 
pbtsrvqd eretfr Land form ie dnoloag, .■ 

This oat* dlpouases varlaot probleas with do- - 
aerlptlva aorpbeloglo data for impact cratara. aed 
prassnts a rowiaed cable of mitt dleaecpra for 
poak*, corracs*. pitted p«ska, and peak rings oo 
ths sU planets sod sotellith*. Th* Intent 1* to 
clarify less of tha ldaoea -raised bp KoloaV . 
work *64 to telp ootabtlsb a, more <«naUchnc body 
of ebtarwatlona. r|utlr, .4 quail tic Its modal 
for th* traaalsot cavity of lugs imyaoc cratsrs 
attempdo tg raoocalla son* of tho morphologic * 
obaeryatloes yitb Helosb’o theory. 

, -fbe .trao.l.BC cavity preposad bote hoe o goo- • 
mofrtcally avekvtag fare edabcod from lepaot 
• eracefing ozp*cim*mt* and gaotoglo Hold, sheer- . . 

ration* ‘of .complex tertmettlal mqttorlte 
cractrg, A word log to this Scbsmo Ch* dmploaer 
bopl . formqd ims*dUt.ly eftmz .fopaet AevmLepa 
,l6to, a Shallow oat.r dlkh latbr In tty eroaCx ' > : 
.Bs^Ly collxps.i gf - gho lnn»f .bowl - produces, cbe . • 
-'eoactal posh, t|bareu Ocboequonc fan It leg at'tho- 
■•dge 'of -the - outer dish yields cfao Obsorrad' rtm 
-jtatrrata. . • f' ' 

•J. Qooyhys: Ba*.,' Rad;. paper 2BL743 - 




